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S, 260, 267 

Deflection nut 

.. 112 

Deflection screw . , 

.. 112 

Detachable eyeguard No. 3 

.. 133 

Detachable wheel, No. 10 

'45 


Plate, Nos. 7C and 9 dial sights 117, 125 


Sight carrier. No. 18 
Sight No. 7 . . .. 

Sight No. 7A to 7C, 9 and 10 
Care of . . 

Sight socket, adjustable 
Sight socket adjusting screw — original 
setting.. 

Sight, test and adjust . . 

For elevation 
Diaphragm — 

Fixed, No. 29 telescope 
Glass, No. 22C telescope 
Moving, No. 29 telescope 
Dimensions, weights and (27 trailer) . . 
Dimensions, weights, table of (carriage) 
Disc, T.E., No. 29 telescope 
Dismantling, breech mechanism 
Distance collar (brake) . . 

Drawbar (27 trailer) 

Drift scale plate . . 

Drill ammunition . . 

Drill fuzes . . 

Drum cover plate, brake 


100 

129 

114 

129 

106 


146 

147 
147 


132 

134 

132 
161 
162 

133 
33 
48 

167 

104 

2£5 

226 

45 






7 

UrDEZ {co^.} 



Drums, brake , , , ■. ' . . 

During recoil .{buffer and recuperator) 
During run-out .. . . .. 

.Dust excluder , (recuperator) 


Effect of moisture on am.munitioii, 

. Effect of temperature on ammunition 
Ejector, projectile 

, Elevating and traversing ge.a.rs, care of 
Elevating gear 

'■"Arc' 

Pinion ' . . . ■ . . 

Handwheel, 

Worm 

Bpindle 

‘Wheel 

(Dial sight) .. .. 

Elevation — 

Bracket, tangent . . . . 

Dial sight to test and adjust for 
Scale plate bracket .. 

Emergency liquid . . 

Empty recuperator, to charge, apply 
■.R.E.M.E. . 

Emptying recoil system .. 

End piece, keyed (telescope adapter) 

End piece, screwed (telescope adapter) 
Erecting lens, No. 29 telescope , . 
Erecting lens cover . . 

E.rror — 

Due to backlash, sight clinometer 
Index, field clinometer 
Index, to eliminate 
Excluder, dust 
Extractor levers . . 

Eyeguard, No. 3 detachable 
Eye, perch. No. 27 


PAGE 

45 

81 

82 

■’ ' ■ 74 


Faults in recoil system 
Field clinometer . . 

Adjustments to 
To adjust 

To eliminate index error 
Filling — ■ 

And charging off carriage 
And charging recoil system . 
Buffer system with liquid 
Firing — 

Before (buffer and recuperator) 
Bracket, A 
Bracket, B 
Bracket bar 
Bracket lever 
Gear 
Lever 

On (buffer and recuperator) 
Platform connecting links 


228 
228 
171 
58 
56 
' 57 
58 
58 
58 
58 
58 
119 

193 

147 

100 

88 

89 

93 

112 

112 

132 
130 

144 

143 

143 

74 

26 

133 
167 


87 

168 

161 

151 

143 

90 

89 

90 

81 

30 

31 
30 
30 
58 
69 
81 

177 


"PAGE : 

Firing — {conid,) 

Platform, No. 9 . , .... 180 

Platform, spade box No. 2 .. 168 

Pod . . . . . . . . . . 31 

Sling . . . . .... . . 190 

Fixed diaphragm. No. 29 telescspe . . 132 

Floating piston . . . . * . . . . 78 

Adjust or replace packings . . . . 95 

Head (recuperator) . . . . . . 78 

Fore-sight . , . . , . . . . . Ill 

Bracket .. .. .. .. Ill 

Fulcrum pins, brake shoe . . . . 45 

Fuze container, No. 1 , . .. . . 170 

Fuze covers (stampings) .. .. .. 238 

Fuzes — 

D. A. and percussion No. 119 .. .. 209 

Drill .. 226 

Percussion, D. A. No. 117 .. .. 205 

Percussion, D.A. No. 117C . . . . 213 

Time and percussion — 

No. 220 .. .. .. .. 222 

No. 221 .. .. .. 219 

No. 222 .. .. ..214 

Fuzes — ■ 

Care of , . . . . . . . . . 232 

(markings) . . . • . . . . 238 

Fuzing a shell .. .. 233 


Gauge- 

Pressure . . . . . . . . . . 171 

Striker protrusion No. 16 . . . . 172 

Gauging protrusion of striker . . . . 37 

..Gear — 

Brake operating . . , . . . 47 

Care of . . . . . . . . 49 

Brake operating (No. 27 trailer) . . 158 

Gross-levelling .. .. .. 102 

To test . . 144 

Cut-off . . . . .... . . 70 

Action of . . .... . . 72 

Damage to .. .. .. . , 61 

To test and adjust . . .. . , 95 

Elevating (dial sight) . . . . . . 119 

Firing 68 

Range scale . . . . . . 106 

To test and adjust . , . , . . 144 

Sight operating . . . . . . . , 99 

Traversing 65 

Gears, elevating and traversing, care of . . 58 

Gearing, worm (dial sight) . . 117, 124 

General — 

Ammunition . . , , . . . , 194 

Instructions, recoil system . . . . 92 

Precautions (recoil system) . . . , 87 

Glands, tightening of, caution re . . 85 

Glands, to tighten . . , , , . , , 85 

Glass — 

Diaphragm, No. 220 telescope . . 134 

Grease, light preservation .. .. 162 

Ground post, illuminating apparatus . . 163 

Gun and carriage , . . . . . \ ^ 16, 39 

Lubrication of . . . . . . . , 246 

Gun and fittings, care of , . . . . . 37 



.Hand — ■; ■ 

Brake, action of (Ko. 27 trailer) 
"Lever, brake ' . . ' . . 

Lever (No. 27 trailer) . . 

Ptimp, No. 2 — care of . . 

Wheel (elevating gear) 

Handle, cocking . . 

Handspike . . 

Head, knurled (telescope sighting) 
High explosive shell 
Hind sight . . 

Bracket . . 

Holder, shell 
Holder, telescope . , 

Hook, No. 8 towing attachment 
H.P. cylinder 

Compressed packing ring — ^to replace 
Joint ring — ^to replace . .. 
(Recuperator) .. .. 

U“leather — ^to replace . . 

Hubs, wheel, anti-friction 


Labels (projectile .boxes) . .. . ' • . . 
Lamp, illuminating, apparatus , . 
Lanyard,' cocldng, ..No. 4 . . ' 

Leakage (recoil system) . . 

Left carrying — shaft bracket 
Length of recoil . , 

Lens, cover, erecting . . 

Lens, erecting, No. 29 telescope " 
Lever— 

(Brake) . . . . . . 

Cocking . . . . , . , [ 

Control (firing mechanism) . . 
Crank (No. 27 trailer) .. 

Firing . . . . ' . . 

Bracket .. .. ’* 

Hand (brake) . . 

Hand' (No. 27 trailer) . . ’ ■ 

Intermediate cocking . . 

Locking (recoil system) . . 
Release (brake) . . 

Release (No. 27 trailer) . . * 
Levers — 

Cam (brake) , . 

Cam (No. 27 trailer) 

Extractor 

Plates or pull-rod (brake) 

Link — 

Connecting (recoil system) 
Connecting (traversing gear) . . 

Parallel motion 

Links, connecting, firing platform* 
Liquid — 

Cylinder (recuperator) . . 

In air reservoir 

In recuperator, correct quantity 
Leakage in buffer — ^to make up 
. Leakage in recuperator — ^to make 
Pump, No. 2, care of . . 

Liquids (in recoil system) 

List of lubricators and lubricating ho 
List of strapping (carriage) 


Illuminating apparatus, aiming post 

Implements, ammunition 

In action, observation of recoil system 

Index error, field clinometer 

Index error, to eliminate 

Insertion and removal of loose barrel 

Intermediate cocldng lever 


Jack, lifting screw . , 

Jack pulling. No. 2 . . . . ! [ 

Anchoring chain 

Hauling chain . . . . . . . [ 

Operating lever 
Ratchet block . . 

Jacket 

Jammed Q.F. cartridge. No. 1 removing 
key 

Jammed shell or shot — removal of 
Joint ring — 

Buffer — ^to replace . , ^ . 

H.P. cylinder — ^to replace 
Recuperator — to replace 


Key- 
No. 34 . . 

No. 119 > 

No. 120 .. .. . ' * 

No. 121 

No. 139 
3Sro. 180 

^ Removing, jammed Q.F. cartridge 
No. 1/. , " 

Keyed end piece (telescope adapter) 
Knurled head (telescope sighting) . , 


Markings — 

, On ammunition packages 
On filled charge bags . . 
On fuzes * 

On projectiles . . 


UBEX (com.) 




Mechanism,., .breecii-— 

.Action of .; , .. , " .... ' 

To assemble . . ' . .. ... 

..To dismantle ... . , 

Miscellaneous .data ... IBS, 
Misceiianeotis. stores . . . . 

Moisture, effect on ammunition . . 
Motion link, parallel 
Mounting, S.P. 25-pr.,, C Mark I 
Moving diaphragm., No. 29 telescope 
Muzzle cover ^ 

Muzzle brake - . , : - . 

If.V. corrector .schle strip . ... ■ 


Nearside and offside pull-rod levers (.27 
. trailer)' . , . . . 

New packings, treatment of 
No. 1 crosshead aiming' post 
No. 1 'fuze container ' .. ' 

No. 1 jammed Q.F. cartridge, removing key 
No. i pump adapter . . . 

No. 1 wool cleaner . . . . 

No. 2, air pipe, adapter . . . . . . 

No. 2 firing platform spade box 
No. 2 liquid pump. . » .... 

No. 2 pulling jack 

No. 2 screw acting suction and force hand 
pump . . ; 

No... 2 shell tracer . . . . . . , . 

No. 3 detachable eyeguard 

No, 3 quick-release attachment . . 

No. 4 cocking lanyard 

No. 2 charging pipe 

No. 5 horizontal two-stage air pump 

No. 5 sights illuminating apparatus 

No. 6 sponge cap . . 

No. 7C dial sight . . 

No. 7 to 7C dial sight, care of . . 

No. 7 to 7C, 9 and 10 dial sight carrier. 
No. 18 . . . . . . . . . 

Adjustable dial sight socket . . 
Cross-levelling gear 
Drift scale plate 
, - ..,M..otioii link ' . .. 

M.V. corrector scale strip 
Oscillating bracket 
Quadrant 
.''Link..''' 

Range scale cone 
Range scale gear 
Range scale reader 
Tangent elevation bracket 
Telescope holder 
No. 7A and 7B dial sights 
No. 7 to 7C dial sight testing carrier plane 
No. 7 pulling back gun apparatus 
No. 8 towing attachment hook . . 

No. 9 dial sight 
No. 9 firing platform 
No. 10 detachable wheel 
No. 10 dial sight . . 

No. 11 Q.F. cartridge percussion primer . , 

No. 14 pump, adapter 

No. 16 striker protrusion gauge . . 

No. 18 piasaba cleaner 


No. 22C sighting telescope, No. l, adapter : 
No. 27 artillery trailer . . 

Ammunition box . , . . 

Brake operating gear .. .. 

Cam levers . . . . 

Centre puli rod . . 

Crank lever . . . . . . . , 

Cross shaft . . . . . . . . 

Brackets . , ; . . . 

Drawbar . . .... 

Hand lever . . . . . . . . 

Nearside and offside pull rods . , 

No. S howing attachment hook 
No. 227 special axletree . . . . 

Operating shaft .. 

Perch 

Bumper . . . . , . 

Ratch quadrant 

Release lever .. . . 

Three pull-rod levers . . . . 

Trail bumper . . . . .... 

\^fiieels . . . . . . . . . . 

I No. 27 artillery trailer — 

(Lubricators) . . . . . . . . 

(Stores carried) . . .. . . .. 

No. 29 sighting telescope ' . . . . 

No. 117 percussion, D.A. fuze . . 

No. 117C percussion, D.A. fuze , . 

No. 119 D.A. and percussion fuze 

No. 119 Key .. 

No. 120 Key .. .. .. .. 

No. 121 Key 

No. 139 Key .. .. .. 

No. 180 Key .. .. 

No. 220 Time and percussion fuze 
No, 220B Time and percussion fuze 
No. 221 Time and percussion fuze - . . 
No. 222 Time and percussion fuze 
No. 227 Special axletree . . 

No. 246 Artillery tool 
Normal charges . . , . 

Normal recoil . . .... 

Nut, actuating (traversing gear) 

Nut, defiection .. .. .. .. 


Observation of recoil system 
Offside and nearside pull-rod levers 
trailer) . . . , 

Oil — -lubricating .. 

Oil hydraulic buffer mineral 
! Quantity to fill buffer cylinder 
On firing (buffer and recuperator) 

On recoil ceasing . . 

Open sights 

Deflection nut . . 

Deflection scale plate . . , . . 

Deflection screw 
Fore sight 
Bracket 

Hind sight . . . . . : 

Bracket , 

Test and adjust for elevation , . 
Open the breech . . , . , . ; 

Operating gear, brake 

Care of '.tr : 


' ", '' ' " i I ■ V' V- ‘ 




JUBEX (cmid.) 


Operating shaft (No. 27 trailer) . , 

Ordnance — 

: Ballistic data . ,, 

Breech ring' ■ 

Constractioa . 

Jacket .. 

Sluzzie brake 
Particulars . . , . 

Oiiginal setting— ~dial sight socket adiust- 
mg screw ...... 

Out of action/ observation of recoil 
system 

Overrun brake, action of (No. 27 trailer) 


3PAGE 

159 


19 

18 

16 

18 

17 

16 

146 

86 

159 


238 

228 

235 


Packages, ammunition . . 

Care of . . 

Packages and ammunition, markings on 
Packing — 

Piston head (recuperator) 

Ping, compressed buffer— to replace^.’ 
Pmg, compressed recuperator— to re- 
place .... 

Packing rings , compressed ! .* 

Packings 

New, treatment of 
Rubber . . 

S.E.A ;; ;; ;; 

Painting (on projectiles) . . ] * 

Painting on projectile boxes 
Panoramic telescope, M.6 ] ] 

Paper shot 

Parallel motion link . . [ [ * ‘ 

Particulars ordnance . . . [ 

Pawl {cradle clamp) 

Pawl, ratch, brake gear , 

Perch (Ko. 27 trailer) 

Bumper . . 

Percussion — 

D.A. No. 117 fuze 
D.A. No, 117C fuze 
Striker . . , , . . ] 

Piasaba cleaner, No. 18 * * ! * 

Phlar, supporting (dial sight) 

Pm, axis (firing gear) . . 

Pms, brake shoe Julcrum 
Pinion, arc (elevating gear) 

Pinion segment bevel . . * 

Pipe, charging. No. 2 
Piston — 

PloatlDg — ^adjust or replace packings. , 
Head, floating (recuperator) , . 

Head packing (recuperator) . , 

Rod, buffer , . . , ^ ^ * 

Rod, cut-off gear, to set [ * ] [ 

Rod (recuperator) 

Pitting of cylinders , . . , * * 

Pivot, bearing (traversing gear) * 

Plane, testing, carrier. No. 7 to 7C dial 
sight 

Hate, <^, Nos. 7C and 9 dial sights 117, 126 
Plates, brake dram cover . . 45 

Plates or pull-rod levers (brake) . . * * 47 

Platform, firing. No. 2 spade, box . , 47 

Platform, firing, No. 9 . . .. . , I3 q 

Connecting bars . . . , * * 


.. 205 

.. 213 

29 

.. 168 
114, 122 
.. 60 


Platform firing. No. 9--^{conid,) 
Connecting eyes 
Connecting tube 
Cross bar . . 

Large forked end 
Links, connecting, firing platform 
I-ocking levers 
Locking links 
Pawl cam pins 
Pawls . . 

Platform stays 
Rim .. .. 

Small forked end 
Springs . . 

Trail stays 
Plunger (cradle clamp) .* .* 

Plunger (firing gear) 

Plunger, locking (cradle clamp) 
Pneumatic tyres, care of . . 

Pneumatic tyres, pressure * ] * 

Pneumatic wheels 

Position of stores carried on vehicles 
Post, aiming, crosshead. No. I . . 

Post, ground, apparatus illuminatinn 
Practice ammunition . . . . 

Precautions, general, recoil system 
Preparations for use, apparatus illuminat- 
ing, aiming point 

Prepare recuperator with liquid on 
carriage . . . . . . ^ ^ 

Preservation, care and (general) ! ! 
Pressure — 

Air in recuperator, to make up 

Gauge 

Loss of air 

Of tyres . . . . , , * * ' ' 

Prijner, percussion, Q.F. cartridge! No 1 i 
Primers . . . . . _ ’ 

Care of . . 

(markings) . . , ] 

Prism — 

Centre (dial sight) . . ^ 1 21 

Lower (dial sight) ** 121 ' 

Upi>er (dial sight) . . ‘ ] 121 

Projecae boxes (painting and Ste/mii/) ' 
Projectile ejector ^ 

Projectiles . , 

Care of ' .. 

Markings 

Propellant charges .. 

Protrusion of striker, gauge. No, 16 
Protrusion of striker, to gau^'e 
Pull rod — o • . 

Centre (No. 27 trailer) 

Levers, plate or 

Levers, three (No. 27 trailer) .* * 

Pull rods 

Nearside and offside (No. 27 trailer) .* 
Pulling back gun apparatus. No. 7 
Method of use . . 

Pulling jack, No. 2 , . * * 

Pump, air, two-stage, horizontal,’ No. s' 

Care of 

Compressor body . ! * * 

Bust covers 

High-pressure chamber cover * ' i 
Low-pressure chamber cover . , 

Piston . . .... . , ^ ^ i 

Valves 
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49 
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89 

246 

92 

171 

83 

46 

195 
194 

229 
235 

126 

126 

126 

239 

171 
200 

230 
237 

196 

172 
37 
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47 
159 
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176 

184 

185 

184 
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MBEX {mtiti.) 


\ r/,GE 

Recuperator . . . . . . . . 72 

Cylinder . . . . . . . . . . 73 

Dust excluder . . , . . . . . 74 

Floating piston liead .. . . 78 

H.P. cylinder , . .... . . 76 

Liquid cylinder . . , . . . . . 73 

Piston Lead packing .. . . . . 76 

Piston rod . . . . . , . . 76 

Retarding valve . . , . . . 76 

Stuffing box . . , . .... 80 

Recuperator— 

And buffer, action of . . . . . . 81 

Correct quantity of air in .... 91 

Correct quantity of liquid in . . . . 90 

Piston, replace or tighten packing rings 95 
Prepare with liquid — on carriage * . 89 

To charge with air . . / . . . . 89 

To make up air pressure . . . . 92 

To make up liquid leakage .. .. 92 

Release lever (brake) . . .... 48 

Release lever (No. 27 trailer) , . . . 168 

Remedy of faults in recoil system . . 87 

R.E.M.E. to charge empty recuperator. . 89 

Removal — 

Of cylinder blo«k . . . , . . 93 

Of jammed shell or shot . . . , 233 

Of loose barrel . . . . . . . . I9 

Removing, jammed Q.F. cartridge, Ko. 1 
key .... . . . . . . 177 

Replace — 

Joint ring of buffer . . . , . . 94 

Joint ring of H.P. cylinder .. ■ 95 

Or adjust packings of floating piston. . 95 

Or reinforce buffer compressed packing 
ring ; .. .. . . . , .. 94 

Or reinforce H.P. cylinder compressed 
packing ring .. .. .. .. 95 

Or reinforce recuperator compressed 
packing ring .. .. .. .. 94 

Or tighten recuperator piston packing 

rings 95 

U~leather in H.P. cylinder . . . . 95 

U-rubber or joint ring — ^recuperator . . 94 

Reservoir . . . . . . , . , . 84 

Compressed air, inches diameter . . 188 

Body 188 

' Gland 189 

Preserving plug . . . . , . 188 

Valve key .. .. .. . . 189 

Valve union 189 

Reservoir compressed air — 

Test of ,. 188 

Reservoir — 

Recoil system . . . . , . , . 69 

Test and adjust for liquid in air \ . 91 

Retaining catch . . . . . . . , 28 

Cradle clamp . . , . . . . . 49 

Retarding valve (recuperator) . . . .. 75 

Right carrying — shaft bracket . . . , 48 

Ring- 

Breech . . . . . , . . . . 18 

Buffer compressed packing — to replace 94 
^ Joint — of buffer, to replace . . . , 94 


Pump—., 

■Hand, suction and force, screw, acting 
:No.2 .. ■■ ■ .. .■ . ■ ... ... ' 

Liqui.d,.^ Ho. 2 .. .. 

"Base ' . . ■ . . ... . ■■■.'. 

„ Care of . . ■ . . . . 

Hoses . . , . . . . ... ... 

Valves .. ■- .... 

.No. I adapter .... . . ■ . . 

No. 14 adapter ... ... ... 

Pumps, charging box . . 


Quadrant, ratch ... .. 

(No. 27 trailer) . . . . ... ' . . 

Quantity of oil. to fill buffer cylinder . * 
Quantity of oil required to fill recuperator 
and floating piston cylinders . . . 
Quick-release attachment. No. 3 
Quick sight test . . . . .... 


Ram., S.P. 25“pr., Mark I, carrier / '' 
Rammer ^ , .. ■ .■. ... 

Range scale — 

Cone . . , . . . 

■' G'ear. . ' V ... ■ ■ , . ■' , 

To test and adjust . . 

Reader . , . . . . 

Ratch — 

Pawl . . . . i . 

Quadrant 

(No. 27 trailer) 

Recoil — 

Action during . . 

Brake, muzzle . . 

Ceasing . , . . . . . . 

Length of , . . . . . 

Normal . . . . . . . . 

Recoil system 
Buffer—;" 

Actuating rod 
.Bevel pinion segment '■ 

Bevel wheel segment 
Connecting link 

Control cylinder ; . . ' .. . '■ > . .■ .; 
Cut-off gear . . . . . . 

Cylinder block 
Locking lever . . 

Piston rod 
Reservoir or tank 
Rotating valve 
Sliding valve . . 

Stuffing box . . 

/Recoil systemr-^:'\;\.''. 

Care of . . 

Faults, causes and remedies . . 
Fining and charging 
Leakage . . 

Liquids in 

Observation of . . . . . . ' 

Quantity of oil to fill buffer cylinder 
To charge 


Rings, compressed packing 

Rings, packing — ^recuperator piston — ^to 


replace , . . . * 

od — 

Actuating (recoil system) 
Buffer piston . , 


II?DEX {con^.} 


Hod — (conid.) 

Firing 

Levers, pull (brake) 

Levers, pull (No. 27 trailer) . . 

Piston (cut-oS gear) to set 
Piston (recuperator) 

Pull (No. 27 trailer) 

Hods, nearside and offside puli (No. 27 
trailer) 

Hods, puli . . . , . . . . 4 »; 


Roll, spare parts . . 

Roll, tools 

Rubber, packings . . 
Run-out — 

Adjusting valve, care of 
Control of 
Running-back stop 


. . 159 

47, 159 


Saddle ^ 

Safety arrangements (breech mechanism) 
‘ Safety catch (breech mechanism) 
Salvage, ammunition packages, etc. . ! 
Sand in bore 

Scale plate bracket, elevation . , . ! 

Screw — ■ 

Adjusting, dial sight socket-setting. . 
Cover, traversing 

Deflection ] ] 

Lifting jack ’ 

Traversing .* * ’ 

Screwed end piece (telescope adapter) ! ! 
S.E.A. packings . , 

Sear trigger [ 

Segment, bevel pinion (recoil system} ] .* 

Segment, bevel wheel (recoil system) . . 
Set the piston rod (cut-off gear) . ] 

Setting, dial sight socket adjusting screw 
Shaft — 

Actuating 

Bracket, left carrying . . 

Bracket, right carrying . . ** 

Cross 

Cross (No. 27 trailer) 1 
Operating (No. 27 trailer) 

Shell- 

High explosive , , 

Holder 

-Smoke .. ,1 H 

To fuze . , .V . , 1 * 1 1 

Tracer, No. 2 . , 

Shield 11 ; 1 

Shoe cams, brake . . 

Shoe fulcrum pins, brake. . . . 1 1 

Shot, armour piercing 
Shot, paper . , , . .1 1 1 

Sight clinometer . . . . , . 1 * 

AtG . . ' . . , . . 11 , * 1 

' Cradle ... , . • , , , 1 1 1 * 

Error due to backlash , . .1 1 1 

> To test and adjust the zero of . . , ' 

Sight— ' ■ 

Cover . . 

. Dial— No. 7 to 7C, 9 and, 10, ^ of ^ I : 






^ Dial — test and adj ust . . 

^ Fore 

► Hind . . 

No. 7C dial 

No. 7 A and 7B dial 
' No. 9 and 10 dial 

Operating arm . . 

Operating gear . . 

Elevation scale plate bracket 
Parallel motion link . . 

Sight operating arm 
Sight supporting bracket . . 
Tests 

Sighting 1 

Care of . . 

Telescope, No. 22C 
Telescope, No. 29 
Telescope, No. 41 
Sights— 

Illuminating apparatus, No. 5 
Open 

Testing target . . 

To test . . . . , . 

Sleeve, cocking 
Sling, firing 
Smoke shell 

Spanners and special implements 

Spare parts roll 

Special axietree. No. 227 
Speed limits . . 

Spindle — 

A striker 

B striker . . , . .1 

Worm (elevating gear) 

Sponge cap. No. 6 

Spring, main (firing mechanism) 

Stampings — 

On body (projectiles) . . 

On fuzes 

On fuze covers . . 

Statement of ammunition 
Stencilling — 

On base of case 
On side . . 

On cartridge boxes 
On projectile boxes 
On side of cases . . 

Projectiles 

Stop, running-back . . . . , 

Stores carried on vehicles, ppsition of 
Stores, miscellaneous . . " 

Strapping, list of (carriage) 

Striker — 

Case 

Case E . . . . . ] [ * 

Percussion 

Protrusion gauge, No. 16 ! ] 

Spindle A 

Spindle B . . , . ' 

To gauge protrusion of 
Stuffing box (recuperator) 

Supporting bracket, telescope adapter 
Supporting pillar (dial sight) 

System, recoil 
Care of . . 

Fining and charging , . 

To empty . . ^ 
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.. 30 

.. 29 

.. 172 

.. 29 

29 

.. 172 

.. 80 
.. Ill 
114, 122 . 
.. 63 

82 

.. 82 
93 






Wall diagrams — list of 
Washer anti-friction (traversing gear) 
Weights and dimensions (No. 27 trailer) 
Weights, dimensions, table of (carriage) 
\’N'lieeI, bevel (recoil system) 

\\^eel — 

Hand (traversing gear) 

ISTo- 10 detachable 
Worm (dial sight) 

Worm (elevating gear) 

meets— 

Anti-friction wheel hubs 
Brake drum cover plates 
Brake drums; , . . ^ 


fuze, 

fuze, 

fuze, 


IKBEX 


PAGE 

T 


Table of spanners . . ' . * ' 

Table, . of weights,, dimensions, 

, (carriage) 

Table of weights and dimensions ■ (Ho. 1 
trailer) ... 

Tangent elevation bracket 
Tank (recoil system), , 

Target, testing sights 
T.E. discs'. . . ... 

Telescope — 

: Adapter suppo,rting bTac.ket 
Holder . . . . 

Panoramic, M.6 
■ Sighting, No. 20 
Sighti.ng, No. 22C 
Body . . 

' Glass diaphragm 
Object glass cell adapter 
,Rai.n shade 

Window and four lenses 
Sighting, No. 41 
Telescopes, sighting, No. 29 — 
Actuating screw 
Adapter body . . 

Body 

Clicker . . 

Diaphragm box 
Erecting lens 

Cover . . .... 

Eyepiece 
Fixed diaphragm 
Knurled head . . . . 

Moving diaphragm 
No. 3 detachable eyeguard 
Object glass . . " 

Protector 

T.E. disc 

Telescope — ^to test and adjust 
Telescopes, care of 
Temperature — efiect on ammunition 
Test and adjust — 

Cut-off gear 
Dial sight 
For elevation 
For liquid in reservoir . . 
l^ange scale gear 
Sight clinometer 
Telescope 

Test, compressed air reservoir . . 

Test, sight clinometer for backlash err< 
Test the cross-levelling gear 
Tests, alignment . . 

Tests, sight . . 

Testing plane carrier No. 7 to 7C di. 
sight 

Testing sights 
Three pull-rod levers 
Tighten or replace 
pacidng rings 
Tightening., glands . . 

Caution . . 

Time and percussion 
Time and percussion 
Time and percussion 
To close the breech 
To fire 

To fuze a shell 




161 
103 
69 
42, 267 
133 


111 

109 

130 

130 

134 

134 

134 

134 

136 

134 

139 


133 

132 
130 

133 
133 

132 
130 

133 
132 
133 
132 
133 
132 

132 

133 
}48 
151 
228 


. 95 

. 146 

. 147 

. 91 

. 144 

. 143 

. 348 

. 188 
>r 144 
. 144 

, 147 

. 140 

il 

. 179 

. 140 

. 159 

n ■ 

95 

85 
. 89 

222 
1 219 

. 214 

31 

, 31 

. 233 


U-leather in H.P. cylinder — ^to replace. . 
U-nibber or joint ring of recuperator — ^to 
replace ...... 

Unlocking the cradle 

Upper prism (dial sights) . . . . 121, 


95 

94 

50 

126 


261 

75 

66 

241 


{mntd.) 


Valentine, carrier . . 

Valve, retarding (recuperator) . . 

Valve, run-out adjusting 

Vehicles, position of stores carried on . . 


8 * 


No. 


Tool, artillery. No, 246 
Tools, roll . . 

Towing attachment hook, 

Tracer, shell. No. 2 
Trail 

Bumper . . 

Trailer, artillery. No. 27 
Lubricators 
Stores carried . . 

Trailers, artiliery. No. 27— 

Weights and dimensions 
Trailers artillery .. 

Traversing gear . . . . . . 

Anti-friction washer 
Bearing, pivot . . 

Care of . . . . . . 

Connecting link or actuating nut 
Traversing screw . , . . 

Cover . . 

Treatment of new pacldngs 
Trigger sear . . .. •• 

Tube, main (telescope adapter) . . 
Two-stage horizontal, air pump— care 
Tyres, pneumatic — care of 
Tyres, pneumatic — ^pressure of . . 


PAGE 

1 r\ 1 


155 
154 
249 
243 

161 
154 
55 
55 
55 
58 
55 
55 
55 
85 
29 
112 
of 185 
46 
46 
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INDEX (contd,) 


Wheels — {conid.) 

Brake shoe cams 
Brake shoe fulcrum pins 
No. 10 detachable wheel 
Stub axles . . . , , ^ ... 

Wheels, fitted with pneumatic tyres- 
careof' ■■■ , . .. . 

Wheels (No. 27 trailer) , . ! ! 

Window and four lenses (No. 22C) 
Wool cleaner No. 1 


Worm — 

Gearing (dial sight) 
Spindle (elevating gear) 
Wheel (dial sight) 
Wheel (elevating gear) 


NOTE. — ^This book has been corrected up 
to August, 1944. Any alterations that 
may be suggested should be forwarded 
to the Inspector General of Armaments. 
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MST OF INSTRUGTIONAL WALL DIAGRAMS 
FOR THIS EQUIPMENT 


Eauipment diagrams 

Demands to be made on the Commandant, C.O.D., Donnington, near Wellington, 
Salop, on a scale of one set for each troop. 


.No., 

Description 

Remarks 

E.838 

Ordnance, Mark II— 

Breech meclianism 


E.810 

Construction 


E.829 

Carriage, Mark I — 

Lubrication chart 


E.830 

General arrangement 


E.8.S9 

■ ' Recoil system : 


E.1133 

Elevating gear 


E.1134 

Traversing gear 


E.673 

Trailer, No. 27, Mark I 


E.850 

Lubrication chart 


E.668 

Sights, dial, No. 7 and 7A 


E.837 

Carrier, No. 7 to 7C dial sight. No. 18, Mark I 



Ammunition diagrams 

Demands to be made on the Commandant, C.A.D., Bramley, on a scale of one 
set for each troop. 


No. 

Description 

Remarks 

E.326 

■ ■ 1 

Primer, percussion, Q.F. cartridge. No. 1, Mark 
II and IIM 


E.456 

Primer, percussion, Q.F. cartridge. No. 11, 
Mark I 


E.468 

Fuze, T and P, No. 220, Mark III 


.. E.472 /,- 

Fuze, T and P, No. 221, Mark I 


E.519 

Fuze, percn. D.A., No. 117, Mark III 


E.568 

Fuze, D.A. and percn., No. 119 (Typical) Mark I 


E.688 

Tracer, shell. No. 2, Mark IV 


E.805 

Ammunition, ‘iQ.F. 25-pr. 


E.809 

Cartridge, Q.F. 25-pr. i 


E.811 

Ammunition, Q.F. 25-pr. (Typical markings) 


E.823 

Fuze, time, No. 210, Mark I 


E.852 

Ammunition, Q.F. 25-pr., sectional view during 
flight 


E.1106 

Fuze, T and P, No. 222, Mark I 











CHAPTER I 


ORDNANCE, Q.F. 25-PR., MARKS H AND 


PAEKcinyyss 


Material 

Weight estimated — 

With breech mechanism . . 
Without breech mechanism 


Total.. 

Barrel 

Bore — ' 

Calibre 

Length 

Capacitor (total ejffective) . . 
Chamber — 

Capacity (total effective) . . 
Driving band design No. , . 
Length to base of projectile 
Ramming . . 

Travel of projectile 

Rifling — 

System 

Length 

Twist 


Greaves — 

Number 

Depth .... 

whdth .. .. ;; ;; ;; 

Firing mechanism 

Position of C. of G. from face of breech — 
Without breech mechanism and unloaded 


. . Steel. 


Shipping tonnage 


8 cwt. 3 qrs. 20 lb. 
8 cwt. 0 qrs. 6 lb. 


97-473 inches. 
93-51 inches. 


3*45 inches. 
92-375 inches. 
896 cubic inches. 


151 cubic inches. 
DD(L)6487/2. 
14-47 inchek 
19-568 inches. 
77-905 inches. 


Polygroove, plain section. 
74-2.35 inches. 

Uniform, 1 turn in 20 calibres. 


26. 

0-04 inch. 
0-2777 inch. 

Percussion. 


. . 38-58 inches. 


14 tons 36*75 cubic feet. 


COKSTBUmOH 


(P%- 1) 

a removS\2eS ^ 

The is prepa?ed intenially with rifling on the polygroove system (ulain 

section) TOth 26 groove having a uniform twist of 1 turn i/S calibres, to impart 
spm to the projMtile, the rear end bemg plain to receive the brass cartridge case 
which contains the propellant charge. Externally, at the rear end, a shoulder is 


- - 




onned to position the barrel in the jacket, where it' is secured by two securing screws. 
The muzzle end is screw-threaded externally to receive a muzzle brake, where dt is 
secured against rotation by ,a, set screw. 


The muziisle brake is fitted over the muzzle end of the gun to stabilize the carriage 
against the effects of jump. 

It consists of a steel casing with set screw and lock nut. 

The casing is in the form of a hollow cylinder with two baffle plates, and is screw- 
threaded internail}^ at the rear end, to suit the threads on the muzzle end of the 
barrel. When assembled ®n the barrel the brake is locked in position by a set screw 
and lock nut, the screw engaging with a V-shaped recess prepared on the barrel. 





Four circular ports 
projectile reaches the 

allowed to escape through the rear ports. 

projectile reaches the front baffle. Ti 

portions. These actions combine to reduce 
minimum. 

The muzzle brake has an approximate life of 5,000 E.F.C. rounds. 

A clinometer plane is cut paraUel to the bore at the muzzle end in order tn 
MarvTtf ^**^1 droop when the sights are being tested. A number of 

servke.^ provided with a clinometer plane have been issued to the 

The Mark I barrel is autofrettaged, the Mark II is not. 

The jacket is bored to receive the barrel and extends from a shoulder inside the 
to_ within 41-403 inches of the muzzle face of the barrel. The front end 
of the jacket is screw-threaded to receive a bronze sealing collar whilst the rear i- 

Si?^Thr^oV" thelttachment S the breed! 

7L b?rre?S purpose of excluding moisture from the juSn 

cyliSr^ formed near the rear end to connect the gun to the recoil 

mechanite or cast iron, is fitted to the rear end of the iacket 
and secured by six screws, each with a spring w-asher. It is rectaneular in shanp +h a 
inside bemg shaped to suit the contour of the upper half of the jacket ^ ^ 

The breech mg is prepared internally at the front with interrupted screw threads 
to engage the threads on the jacket, and arranged so that the ring becomes fullv 
engaged when rotated through one-eighth oil revolution The brSrin.Z 
a securing screw,"and a stop screw, secured by a c£k s^^^^^^ 

s provided fo lunit rotary movement on dismantling or assembly ^ In addition a 

_ A pkne to accommodate the clinometer is prepared on the left side of the hrPArl, 
ring, which IS also prepared for the reception of the breech mechanic 

.rrJ^cf engage, dismantle and LOCKED, together with indicating 

anows and fine axis lines are engraved on the upper face of the jacket the engraving 
being filled in with red wax. In addition, the nature and Mark of the Sn thf 
jacket year of manufacture, contractor's initials and the actual weight of the 

0» the same face togXTS f £ 

witn tne letters C. of G. to indicate the centre of gravity of the 

mechamsm and unloaded). In front of the C. ofl is the Eo/af 

_ The nature and Mark of the gun, contractor’s initials, year of manufacture and an 

Smb?r m^thTriaht s?d?® ^"'eech ring 

.Horizontal and vertical fine axis lines are cut on the rear 

face of the breech rmg and in addition, an indicating arrow with a fine axis line filled 
m 'mth red wax, is cut on the upper front surface of the breech ring to assist assemblv 
In future, the cutting of axis lines on the breech face will be discontinued. 

u , otual weight of the baixel, nature and Mark of gun and a hne with 

otched on the upper surface of the barrel. The roistered number of 
fEe barrel, manufacturer s initials, Mark of rifling and date of manufacture (month and 

LoL ae 


are prepared, two in each side of the cylinder. When the 
rear baffle plate a certain amount of the propellant gases are 
. SimEar action takes place , when the 
Therefore, the gases are released in three 
— -- ^nd shock to the carriage to a 


19 

BALLISTIC DATA 


Cliarge^ nomiiiai weiglit-— , 

Cordite, M.D. 8' and 2'J .... , ... 

Cordite, R.D.B.8 and 

Cordite, W.057 and W.OiO .. . . . . . . . . . 

Cordite, W.T.206-100 .. .. .. : 

Projectile weight with No. 117 or 119 fuze (approx.) 

M.V., of a new gnn at 60 degs. Fahr. f .s. — 

, W.057 charge ... 

W.T.206~100' charge .. .. ... . 

Shot travel with driving band design DD(L)6487 /2 
Working pressure (tons per square inch) ... 

Maximum range with super charge (R.T.M.V. of 1,700 f.s.) 
Area of" bore 


1 lb. 10 oz. 13 dr. 
1 lb. 10 oz, 13 dr. 

1 lb. 11 oz. 4 dr. 

2 lb. 8 oz. 8 dr. 

25 ib. 


1,486 f.s. 

1,747 f.s.' 

77*905 inches. 

15*5. 

13,400 yards. 

9*348 square inches. 


mSEEflOH AND REMO¥AL OF LOOSE BARRELS 


Tools required 
Tool, artillery- 


No. 85 • 


No. 86 


Wrench, sealing, 
collar 


For the insertion of the barrel and fits into the chamber 
end of the barrel. 

For the removal of the barrel and fits into the muzzle 
end of the barrel. i 


For the removal and replacement of the sealing collar. 


To remove the barrel 


(a) Lay the gun at approximately zero degrees elevation and lash the hand wheel. 

(b) Lock the wheels and put the brakes hard on by the hand lever and scotch 
the wheels. 

(c) Dismantle the breech mechanism. 

(d) Slacken the breech ring securing screw until it is clear of the jacket. 

(e) Rotate the breech ring in an anti-clockwise direction until the arrow on the 
breech ring is opposite the arrow on the jacket marked DISMANTLE. A tap, on a 
handspike through the breech mortise, may be necessary to start the ui|,screwing. 

(/) The breech ring can now be removed by sliding its threMed portion through 
the interruptions in the jacket. 

(g) Remove the sealing collar with the sealing collar wrench provided. 

(h) Insert the No. 86 tool in the muzzle and, with a suitable piece of skidding, 
tap the tool until the barrel is loosened. At the same time a handspike should be 
entered into the chamber to assist in the removal. 

(f) Remove the No. 86 tool. The barrel can now be drawn to the rear until the 
C. of G. is clear. 

(J) Place a sling around the C. of G. and pass a handspike through the loops. 
Two men, one at each end of the handspike, can now remove the barrel completely, 
a third steadying the barrel with the handspike in the breech end to prevent it 
fouling the jacket. 


To insert the loose barrel 


(a) See that the word TOP, engraved near the breech end, is uppermost. 

(b) Place a handspike in the chamber, manned by one man, and a sling round 
the C. of G. of the barrel. Pass a handspike through the loops of the sling and with 
a man at each end of the handspike insert the barrel into the jacket as far as the C. 
of G. of the barrel. Care should be taken by the man at the handspike in the chamber 

, to guide the barrel through the jacket without fouling it. 

(c) Remove the handspike and sling and push the ba&rel gently into the jacket, 

care being taken to see that the grooves in the shoulder of the barrel are correctly 
aligned to receive the loose barrel securing screws, ' " 
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tap?he bSel genSy home°°^ “ ^ °f skidding. 

tte packingSgl £e Satlri“Jty 

in £ with the aS Se £S Sed'lSlfGl^ "STatTtt 
jacLt mS iSm^^ arrow onttf 

if} breech ring securing screw. 

(A) Assemble the breech mechanism. " 

Care and preservation. 

io 4 ’ ^ between the muzzle brake and the barrel Tf +h;-. 

»SoS7 ^nd'X' fhS S 'Sfba^Tr "I' ^ ^ ^ « 

BREECH MECHANISM 

(Plates 1 AND 2) 

opSi;rdc^tyis‘dlTactoMbf;£^^^^ t**'-** “<«=" ‘n.., 

r^rSa 

the walls of the chamber on firing. The method of firine^s^i^ radially against 
by a lever attached to the carria|e. ^ ^ ® percussion, operated 

The principal parts of the breech and firing mechanism are as foUows :— 

^ fin ^’ ^ B— steel ; body with bottom plate with six screwed rivets - 

”” ““ '“‘“e lev„”™ctS- 

■•«““. *»« »Per 

*“ p" ”‘>' 'p“ w pfa 
; ’*“S™rSd“^pin"a„®dlX?”“' “ ”•" ““*■ P'” 8 » 

Lever, extractor, left— steel. 

Lever, extractor, right— steel. 

^e^p^T ■ ^Sa£w t ®*°P split 

sprL^ ?ri kead with taper keep pin £nd 
> S8 , tn^er-sear spring ; trigger-sear spring seat ; two 
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rollers ; two roller axis pins ; safety catch with plunger with split keep pin, 
plmger spring and, with A assembly, retaining pin or, with B assemMv 
re ammg scrOT y and striker consisting of cocking sleeve, main spring and 
spindle wnth firmg pm and firing pin retaining staple, cocking handle with 
cross handle, rivet and keep pin; and cocking lever with axis pin and 
retaining screw. ■ 

Lever, control— steel ; lever with plunger with retaining pin and spring. 

Bracket, firing A or B— bronze ; bracket with four fixing screws ; lever with 
two rohers and roher axis pins ; lever axis pin and bar. (There are no 
rollers or roller axis pins with the B assembly.) 

Rod, firing steel rod with bronze bracket with two fixing screws. 

In-order to facilitate manufacture, certain assemblies forming part of the 
have been manufactured to a simplified design, and the 
^ V t added to the nomenclature of these assemblies to distin- 

gu^h them from those manufactured to the original design which bear the 
suiiix A, 


All feeech mechanisms wiU have certain parts and assembhes that bear no 
suflix and are common to aU mechanisms of the Mark II 25-pr. however 
constructed. The remainder of the mechanism may consist of all’A assem- 
blies, ail B assemblies, or any combination of A and B assemblies as indicated 
nereairer. 


Details which hear no suffix and are common to all mechanisms. 

Crank, actuating, breech block. 

Lever, cocking, intermediate. 

Lever, control. 

Lever, extractor, left. 

Lever, extractor, right. 

Rod, firing. 

Shaft, actuating. 

Sleeve, actuating shaft. 

Assemblies which may he of A design or of B design. 

{The A design being interchangeable with the B design and vice versa ) 
Block, breech. 

Bracket, firing. 

Buffer, breech block. 

Case, striker. 

Lever, breech mechanism. 


Any complete mechanism is interchangeable as a whole with any other complete 
mechanism, irrespective of the design of the parts of which it is comprised. Similarly 
any complete A assembly is interchangeable with any complete B assembly of similar 
nature but it mi^t be noted that certain details of the A assembly, particulis of which 
are given hereafter, are not interchangeable with similar details of the B assembly 
e.g., ^ A striker case could be substituted for a B striker case, and vice versa b^' 
the safety catch of an A striker case could not be replaced by the safety catch of a 
ii>,.smK,cr csiso."-' 


Parts that are not interchangeable between A and B assemblies. 
Block, breech — 

Block 

Bracket, intermediate cocking lever 
Fixing sc^ew^ 

Bracket, firing — 

Bar ) 

Bracket 

Lever 

Roller axis pin T , i * 

Roller r ^ assembly 
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Buffer, breech block — 

Bracket » 

Locking screw 
Plunger 
Nut 
Spring 

Case, striker — 

Case and 3 keep pins 
Safety catch 

Retaining pin (A assembly) 

Retaining screw (B assembly) 

Roller axis pin 

Retaining catch plunger with head 
Striker, percussion — 

Cocking sleeve 
Striker spindle 
Cocking handle 
Cross handle 
Spindle 

Lever, breech mechanism — 

Lever 

Plunger catch 

Wock (Fig. 2) IS rectangular in shape and slides in the vertical slot in 
the breech ring having inclined guides on both sides to engage the guide grooves 

tL w * V “clination of the guide! and Jooves caJIS 

the block to move forw^d slightiy during the motion of closing and so presses the 

axially and prepared at the rear with two 
nterrupted thnist coUars to receive the striker case, the front end being threaded 
to acconmodate a removable firing-hole bush which is secured in position by a fixing 
lh^7' f prepared with an inclined radial groove and recess to receivi 

the front end of the striker case retaining catch plunger, also with a radial groove 
and clearance to suit the front end of the striker case safety catch lever. Cuttings 
^e made towards the base of the block to give clearance for the intermediate cocking 
levered the crank, paths bejng cut in the crank recess for the crank rollers when the 
breech is bemg operated. An indined recess is cut in the left side of the rear face 
to receive the stop on the control lever. . 

, of tte block, in front of the guides, is shaped to form a path whereby 

the toe of the extractor levers is actuated when the breech is opened, thus unseating 
and ejecting the cartridge rase. In addition, towards the top of the block, shoulders 

0“ the extractor levers to retain the block in the 
open position. A hole is drilled firom the crank recess to the front of the striker case 
rec^ escape of gas. The rear face is recessed towards the bottom to 

receive the bronze intermediate cocking lever bracket, the recess having four tapped 
holes for the bracket fixing screws. tcippcu 

A plate, seemed by sm ^ews, is attached to a recess in the bottom of the block 
to prevent the mgre^ of dirt. The upper face is suitably shaped to faciHtate the 
the'^amber^^ the front edge being bevelled to assist the cartridge into 

assembly is of a smplffied design, and is generally sunfiar to 
the A breech block assembly with which it is interchangeable. The following 
components of the B assembly differ from simffar components of the A asseSf 
to such an extent as to render them non-interchangeabl^ ^ 

Block. 

Intermediate cocking lever bracket wdth fixing screw. 




L i, ,ii .'l 




Fig. 2 


The A breech mechamsm lever (Fig. 3) is bored and keyed to assemble on the 
actuating shaft on the right side of the breech ring. It is fitted with a catch at the 
upper end, to engage a stop stud towards the top of the breech ring, the catch being 
released by pressing the actuating lever into* a recess cut in the handle portion of 
the breech mechanism lever. The actuating lever is attached to the catch by means 
of a square, cut on the spindle portion of the catch, which engages a square hole in 
the actuating lever. The breech mechanism lever is bored to receive a catch plunger 
with its spring, the plunger being prevented from coming out of position by a retaining 
screw. The lever is also bored to receive the spindle portion of the catch, the catch 
being retained in position by a coUar with a keep pin. A hardened lug is formed at 
the extreme bottom end of the lever to engage the buffer plunger which is fitted to the 
right-hand side of the breech ring. The catch face and the head of the plunger are 
also hardened. ^ 

^ The B breech mechanism lever is of simplified design. As a complete assembly 
It is interchangeable with the A breech mechanism lever. All its component parts, 
with the exception of the plunger and the lever body, are interchangeable with similar 
parts of the A breech mechanism lever. ^ 


The actuating shaft (Fig. 3) is supported in bronze bearings towards the base of the 
breech ring, being inserted from the left-hand side. A head is formed at the left-hand 
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Breech mechanism fever. 


Acruaring lever. 


Extractors. 


Retaining screw. 


Acruaring shaft. 



CRANK 


The cocking lever (Fig. 5) consists of a boss with two arms, the boss being bored 
to receive an axis pin, which is secured by a retaining screw in the striker case. The 
anns are arranged to engage the intermediate cocking lever and the recess in the 
stnker spindle respectively. The working faces at the ends of the arms are hardened. 

+ 1 , provided to retain the breech block against 

tne hook of the extractor levers when the block is opened, to partially close the breech 
when the c^tndge is in the chainber so acting as a cartridge retainer, also to free.the 
extractors for Ioa<^ng. It consists of a bronze bracket with lugs which fit into a 
recess cut in the right side of the breech ring' and is locked in position by a screw 
having a tapered head which fits into a corresponding taper machined in the lug of 
the bracket ^d stamped with the words ±REW OUT TO LOCK. The bradret 
t! to receive the plunger and spring, a keyway being cut at the 

bottom to receive a corresponding key on the head of the plunger. The top portion 
K bored to a smaller diameter to accommodate the plain portion of the plunger 
beyond which is a threaded portion for. the nut, a hole being drilled for a spHt keep 
pm. A spiral sprmg held m compression between the head of the plunger and the 
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shoulder inside the bracket completes the assembly. An air vent is drilled toward' 
the top of the bracket. 

The B breech bloek buKer is of simplified design but generally resembles thos( 
constructed to the A design with which it is interchangeable as a complete 
assenably. The only item common to the A and B designs is the split keep pin oi 


COCKING LEVFRS. 


ining screw. 


Intermediate cocking lever. 


Fig. 5 ■ ■■ ' 

ne ex^toi levers (Fig. 3) left and right, are simOar in design but differently 

RIGHT respectively and bored to pivot on 

aid I f * ^ l^^er extends SpwLds 

^ shoulder On the breech block when the breech is 
at rt’p fin loadmg position. Hardened toe pieces are formed 

kvers ^ engage with the breech block paths which operate the 

oatS 'cSg w'SSSS'*’’””'' “es»-»ar. safety 



28 



STRIKER . 

Covw, ( ttie cover has been removed ftr illustration purposes only.) 
^ I *^''^'’5 P '” hetaining sta 

axis pins. 


Finns 

pm.^ 


axis pin for the cocking lever and _a rectangular slot cut above the central boring to 
acconunodate the arm of the cocking sleeve. In addition, the rear face is prepared 
to receive the retaining screw for the cocking lever. A hole is bored to the right of 
ttie rear face to accommodate the retaining catch plunger ; the hole has a featherwav 
to prevent the plunger from rotating. 

To facilitate manufacture, striker cases will, in future, have the recess for the head 
^ the cockmg lever axis pin omitted, and the head of the axis pin machined to the 
body diameter of the axis pin. 

Should it be necessary, on replacement, to fit an axis pin of the existing type to 
a striker case of future manufacture the head of the axis pin will be reduced to the 
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The trigger-sear (Fig. ' 7) is. of rectangular section and slides in a. recess cut in ' the 
striker case, smoothness of action being obtained by the use of two rollers which are 
in contact with the front face. It is bored at the right end to receive its spring and 
is slotted underneath to receive an arm of the cocking sleeve. A semicircular slot 
i is cut on the under side to engage the safety catch when the latter is set at SAFE ; 

a toe is formed at the left end to receive the firing-bracket bar when the firing lever 
i' is operated. The trigger-sear spring seat is housed in the striker case, the spring 
j actuating the sear' and retaining it in engagement with' the cocking sleeve. 

! The safety eatch {Fig.- 7) is carried in a recess in the striker case. It consists of a 

I spindle with an arm at the outer end which is cross-hatched to provide a finger grip. 

^ A plunger with a spring is housed in the arin, the plunger being provided with a conical 

head to engage the recesses in the striker case and so retain the safety catch in the 
I" SAFE or FIRE position against accidental movement. - 

A split pin is provided to retain the plunger in position against the spring. A 
retaining pin, which engages a semicircular groove in the spindle portion of the safety 
i catch and is secured in the striker case, prevents any rearward movement of the 

j catch. A clearance is cut in the spindle to permit the trigger-sear to function when 

; the safety catch is set at FIRE, the rounded portion of the spindle adjoining the 

clearance being arranged to engage the recess in the trigger-sear and restrict the 
movement of the latter when set at SAFE. The front end of the spindle is prepared 
' with a semicircular projection \vhich, by engaging in a groove in the rear face of the 

I breech block, necessitates the striker case being assembled to, or dismantled from, the 

! block with the striker cocked and the safety catch set in a SAFE position. 

j The percussion striker, of steel, which forms part of the striker case consists 

I principally of a striker spindle, cocking handle," cocking sleeve and main spring. 

I The A striker spindle (Fig. 7) is recessed at the front for the firing pin, which is 

j secured in position by a retaining staple. It is threaded and drilled at the rear for 

i the cocking handle, with keep pin. In front of the cocking handle, flats are prepared 

I to receive the cocking sleeve. The head of the spindle forms the front seating for 

I the main spring. A recess is cut in the head to dlow for the escape of gas, also, a 

I slot is cut in the plain portion to receive the cocking lever. A transverse hole is 

I drilled for the insertion of a No. 18 drift to facilitate removal of the firing pin. 

? The E striker spindle differs from the A in that it has a keyway at the rear end 

i instead of fiats, the cocking sleeve having a plain hole for the reception of the spindle. 

, A tapped hole is prepared in the side of the sleeve to allow a screw to be fitted which 

I protrudes and acts as a key, the screw being riveted over after it is screwed in position. 

J The spindle and sleeve are designed to obviate jamming between the cocking lever 

I and the striker spindle, when the striker is cocked by hand. 

1 The cocking handle (Fig. 7) screws on to the end of the striker spindle, hard against 

; the cocking sleeve, and is secured by a keep pin. It is provided with a cross handle 
for recocking by hand in the event of a misfire. 

I The cocking sleeve (Fig. 7) fits on the striker spindle, immediately in front of 

the cocking handle. It has an arm which enters a slot cut in the rear portion of the 
striker case and engages the recess cut in the trigger-sear. The front of the arm is 
hardened and polished and a step is cut in the end to engage a similar step in the 
trigger-sear recess, the sear spring holding the sear against the arm thereby retaining 
the striker in the cocked position. 

The main spring (Fig. 7) is tempered, nickel plated wire, round in section. 

The control lever (Fig. 8) is a steel fitment consisting of an arm with a spring 
plunger at the top, hinged on a stud situated on the left reair face of the breech ring 
and retained in position by a washer, slotted nut and keep pin. The plunger operates 
against a stop stud towards the top of the left rear face of the breech ring, its function 
being to maintain the control lever in contact with the firing-bracket bar, and to 
return the bar to its normal position after the gun has t>een fired. At the centre of 
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tKe arm portion a stop is formed wMch operates in a recess cut in the breech, ring. 
Until the breech is fully closed the stop will foul the edge of the breech block when the 
bar is operated, thus preventing the release of the striker. In addition, towards 
the bottom of the arm, a cutting is made to give clearance to the cocking lever 
when the striker case is being removed from the breech block. 


iq bracket, 
jeyer. \ 

Firing bracked 
^bar. 


Control lever. 


The B striker case is of simplified design and, as a complete assembly, is inter- 
changeable with the A striker case. The body of the case, the safety catch with 
retaining pin, the roller axis pin, the retaining catch plunger with head and the 
percussion striker are not interchangeable between A and B assemblies although 
the main spring and the firing pin with its staple are common to both designs of 
percussion strikers. 

The A Kring bracket, of bronze, consists principally of a bracket, lever with two 
rollers and a bar. 

The bracket (Fig. 8) is situated on the left side of the breech ring, adjacent to the 
trigger-sear. It is a right-angled bronze casting cored in the centre to clear the lever 
and its rollers, the ends being machined to support the firing rod and the bar 
respectively. The flange portion has four countersunk holes to accommodate the 
fixing screws and a hole is bored to receive the lever axis pin. The end to accommo- 
date the bar is keyed and recessed to suit the shape of the bar.. 

The firing bracket lever (Fig. 8) of steel, consists of a boss, bored to receive the 
axis pin, and an arm machined at each end to clear the two rollers. The ends are 
drilled to receive the roller axis pins. 

The firing bracket bar (Fig. 8) which operates the trigger-sear is generally circular 
in section with two keys formed on the sides and a projecting stop to engage the 
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control arm/ in front of whicli a flat is cut. The keys operate in'^keyways cut in the 
firing bracket, the left-hand end of the bar engaging one of the firing bracket lever 
rollers and the Other the trigger-sear. ■ : , 

^ The B firing bracket operates. in a similar manner to the A, with which it is inter- 
changeable as an assembly. The firing bracket lever of the B assembly has no rollers 
and the only parts interchangeable between the A and B assemblies are the fixing 
I , screws, and the, axis pin of the lever. 

I firing rod (Fig, 8) of steel, has a collar formed at one end. The firing rod 

I' bracket which supports the. front of the rod is secured to the left side of the breech 
by two fixing screws. The other end of the rod is supported by the firing 
bracket and engages the firing bracket lever roller, the collar of the rod resting against 
I firing-rod bracket which acts as a stop and retains the rod in position. 

: d he striker case is assembled as shown in (Fig. 7). 

'I Action of the mechanism 

(< 2 ) To close the hreech 

The action of inserting the cartridge into the chamber causes its rim to foul the 
i extractor levers, releasing their hook from the shoulder oii the breech-block. When 
the hooks are free the breech block raises slightly, due to the action of the buffer 
piunger^ and spring acting upon the toe of the breech mechanism lever, thereby 
preventing the cartridge from slipping back at all angles of elevation. 

The closing movement is continued by rotating the breech mechanism lever in 
a clockwise direction. The actuating shaft and crank rotate with the breech 
^ ^^chanism lever, the rollers of the crank, rolling along their path in the block, cause 

j the latter to move in a vertical direction to the closed position. As the block moves 

It travels forward slightly due to its inclined grooves, thereby forcing the cartridge 
into the chamber. j 6 

, The breech mechanism lever is retained in the closed position by the breech 

' mechanism lever catch, before firing, and during firing by its own inertia tending 

:: to throw the lever further in a clockwise direction. The breech block is retained 

I -in the closed position and prevented from accidental opening, before firing, by the 

i io-st movement of the crank rollers being past their dead centre position in relation 

I to the angle of the path in which they travel. ^ During firing, the inertia of the breech 

I mechanism lever, as previously stated, retains the^crank rollers beyond their dead 

^ centre, retaining the block in the closed position. ' 

I , the block-reaches the closed position the trigger-sear of the striker case arrives 
j in line with the firing-bracket bar, thus permitting the firing rod to be operated, 

j also the recess in the left side of the rear face of the block is now in line with the stop 

i on the- control lever. 




(b) To fire 

The firing rod is operated by the firing gear on the carriage, the rod being pressed 
to the rear, its rear end coming into contact with the roller at one end of the firing- 
bracket lever, which rotates on its axis pin, causing the roller at the other end of the 
lever to press the firing-bracket bar on to the trigger-sear. Providing the breech 
block is fufiy closed, the tngger-sear is forced against its spring to release the arm of 
sleeve, thus alloyring the striker spindle to move forward under the pressure 
or the mam spring, the firing pin striking the percussion cap, so firing the charge. 

breech block not being fully closed the stop on the control lever 

A preventing the firing-bracket bar from actuating the trigger-sear. 

Alter firing, the plunger and spring at the top of the control lever reassert them- 
selves and force the lever to the left taking with it the firing-bracket bar to its normal 
position. 

Should the gun fail to fire, the striker is recocked by drawing the cocking handle 
with sleeve^ and striker spindle to the rear, by means of a No. 4 cocking lanyard, 
until the trigger-sear engages in front of the upper arm of the sleeve by the action 
oi the trigger-sear spring. .. 
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(c) To Open the breech 

The gun having fired, the breech mechanism lever is released by depressing the 
actuating lever, thus releasing the retaining catch ; the breech mechanism lever is 
then free to be rotated in an anti-clockwise direction. The lever being keyed to the 
actuating shaft causes the crank to revolve, thus forcing the crank rollers in a down- 
wards direction along their path in the block, so lowering the block. 

As the block is lowered the toes of the extractors ride along the grooves in the block 
until they reach the inclined portion, when a slow powerful leverage is set up which 
unseats the fired cartridge. The grooves in the block terminate in a projection or 
shoulder and when the toes reach the latter, the extractors are given a quick j erk which 
ejects the empty case, at the same time the toe of the breech mechanism lever meets 
the plunger of the breech block buffer so cushioning the shock. 

At this position of the block the extractors are incapable of movement, therefore 
the breech mechanism lever is released, the buffer forcing against the toe of the lever 
forces the block up slightly so releasing the extractors which fall back, allowing their 
hooks to engage the shoulders on the block, as the latter rises, retaining the block 
in the open position. 

During the above movement, the roller on the arm of the intermediate cocking 
lever is forced down the path cut in the crank, causing the toe of the lever to engage 
the cocking lever, which in turn forces the striker spindle and cocking sleeve to the 
rear until the arm of the cocking sleeve is clear- of the stop formed in the recess of 
the trigger-sear. The trigger-sear spring now forces the trigger sear into position 
and the striker is retained in the cocked position. 

SAFETY AEEANaEM£!NTS 

The gun cannot be fired until the breech block is fully closed for the following 
reasons : — 

{a) The firing-bracket bar cannot operate the trigger-sear as the recess in the block 
is not opposite the stop on the control lever. 

(&) The fixing-bracket bar is not in line with the trigger-sear. 

{c) The firing pin is not in line with the cap. 


TO ASSEMBLE THE BEEEGH MECHANISM 



{a) Insert the actuating shaft into the left-hand bearing of the breech ring, 
assembling the left extractor lever, crank and right extractor lever on the shaft 
respectively, from inside the breech opening. 

(b) Press the actuating shaft sleeve into position in the right-hand bearing 
i.e., the face of the sleeve flange flush with the face of the bearing. 

{c) Insert the retaining catch spring and plunger and screw home the plunger 
retaining screw. 

(d) Place the catch actuating lever in its recess in the handle of the breech mechan- 
ism lever and assemble the catch from the left side of the lever with the arm towards 
the rear. 

(e) . Place the collar on the end of the spindle portion of the catch and secure 
with its keep pin. Place the breech mechanism lever on the end of. the actuating 
shaft, tighten up the nut and secure with its keep pin. 

(/) Place the intermediate cocking lever, with its roller arm in the recess in the 
rear face of the breech block, drive home axis pin through the bracket and boss and 
secure with its keep pin. 

(g) Pull the breech mechanism lever to the rear past the fully open position and 
place the extractor levers in the vertical position. Lift the block so that it will 
just enter the guides in the breech ring and insert the crank in its recess in the breech 
block. Continue to close the breech by rotating the breech mechanism lever in a 
clockwise direction. The roller of the intermediate cocking lever will drop into 
position in the crank as the breech block is closed. 

(h) Place the plunger and spring into the bracket of the buffer, screw down the 
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plunger nut and^secure by means of its keep pin. Screw the bracket locking screw 
into the breech ring until the head is flush with the face of the ring, insert the bracket 
in its recess and unscrew the locking screw until its head is firmly fixed in the tapered 
hole in the bracket lug. 

{i) Insert the plunger and spring in position in the control lever with the flat 
towards the bottom and drive home the retaining pin. Place the lever over its 
axis stud with the stop portion in the recess in the breech ring and secure with its 
nut and keep pin. 

{}) Insert the firing-bracket lever with, its rollers into the bracket and drive home 
the axis pin. Slide the bar into position, place the bracket on to the breech ring and 
secure by its four securing screws. See that the control lever is in its correct position 
to the right of the projection on the bar. 

{k) Insert the firing rod in the firing bracket with the shortest end from the collar 
towards the front. Slide the firing-rod bracket over the front end and secure to the 
left side of the breech ring with its two fixing screws. 

(l) Insert the striker case retaining catch plunger and spring in the hole in the 
* front face of the striker case and secure by its head and keep pin. 

(m) Insert the trigger-sear rollers in their recesses in the front face of the striker 
case and drive home their axis pins, securing them with keep pins. Place the spring 
seat in the right-hand end of the trigger-sear recess and secure with a keep pin. 
Insert the trigger-sear. 

(n) Insert the safety catch plunger and spring in the arm portion and secure 
by its keep pin. ^ Place the catch in the hole bored in the rear face of the striker case, 
insert the retaining pin in its boss and secure with its keep pin. Rotate the safety 
catch to the SAFE position to hold the sear against any action of the spring. 

(o) Place the firing pin in position in the head of the striker spindle and secure 
by inserting the retaining staple in the holes provided in the flats on the head, ensuring 
that the closed end of the staple is at the top, opposite the gas-escape recess in 
the head. 

(p) Place the main spring in position over the spindle and insert in the front of 
the case. Holding the head of the spindle against the spring, insert the arm of the 
cocking sleeve in its recess to engage the slot in the trigger-sear, first turning the safety 
catch to the FIRE position and press the sleeve home to engage the flats on the striker 
spindle. 

(q) Screw up the cocking handle and secure with its keep pin. Cock the striker 
and place the safety catch in the SAFE position. 

(r) Insert the boss of the cocking lever between the lugs at the bottom of the 
striker case, allowmg the thinner arm to engage the recess in the striker spindle. 
Drive home the axis pin and secure by inserting the retaining screw in the rear face 
of the striker case. 

(s) Insert the striker case into the breech block (with the retaining catch on the 
right, opposite its groove in the breech block) and revolve in an anti-clockwise 
direction for one-sixth of a turn when the retaining catch plunger will engage the 
recess in the breech block and secure the case against rotation. 

(^) Turn the safety catch to the FIRE position and release the striker by pressing 
the firing lever on the carriage. 

TO DISMAHTLE THE BREECH MECHANISM 
(Figs. 9 and 10) 

1. Place the breech block in the closed position. Grasp the cocking handle and 
puH the striker to the rear to cock. 

2, Rotate the safety catch to the SAFE position. 

■ ^ 3. Pull back the retaining catch plunger, revolve the striker case in a clockwise 

^ direction for one-sixth of a turn to clear the interrupted collars in the breech block, 
and withdraw the striker case with striker. 

4. Unscrew the axis pin retaining screw of the cocking lever, in the rear face of 
the striker case, and withdraw the axis pin and cocking lever. ; - 
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^ Rotate the safety eatch to the FIRE position. Grasp the cocking handle in 
one hand and the case in the other, and press the toe of the trigger sear to nncock. 

6, Remove the keep pm from the cocking handle, and unscrew. 

^ /. "^hthdraw^ the cocking sleeve from the rear and the spindle and main spring 

from the front of the case. : 

8. Remove the keep pin from the head of the retaining pin of the safety catch 
and withdraw the pin. Pull the catch to the rear to remove. 

9. To dismantle the plunger, withdraw the keep pin from the spindle portion and 

remove the planger, and spring.. ■ ■ 

10. Remove the trigger sear and spring by withdrawing the toe end to the left, 
remove the keep pm securing the trigger-sear spring seat and withdraw the sear to 
thenght. 

11. Withd^ the keep pin from the head of the roller axis pins and insert a 
screwdnyer in the slots in the bosses to give the pins their initial movement. The 
axis^ pins can now be withdrawn and the rollers taken from the recesses in which they 
are housed. 

12. Remove the staple from the head of the striker spindle and, with the aid of 
the No. 18 drift inserted in the transverse hole behind the head, withdraw the firing 
pm,'®. 

13. ^ Remove the keep pin and head of the striker case retaining catch plunger 
and withdraw the plunger and spring from the front of the case. 

^^^cbet fixing screws from the breech ring and withdraw 

the firing rod. 

1 5. Remove the firing bracket from the breech ring by releasing the four fixing 

16. Withdraw the bar from its recess, drive out the lever axis pin and remove 
the lever with its rollers from the bracket. 

17. Withdraw the keep pin from the axis stud and release the nut of the control 
lever. Remove the lever from the stud. 

18. Drive out the plunger retaining pin and withdraw the plunger and spring. 

^ 19. Rotate the locking screw of the buffer to the right to screw into the breech 
ring, until the head is below the surface of the ring. 

20. Lift the buffer from its recess. 

21. Remove the keep pinjrom the plunger nut, release the nut and withdraw the 
plunger spring. 

22. Support the breech block with the left hand, release the breech mechanis;m 
lever retaining catch with the right hand and pull the lever towards the rear until 
the block is clear of the breech ring. 

23. Remove the keep pin from the intermediate cocking lever axis pin and with- 
draw the axis pin. Remove the lever from its recess in the breech block. 

24. Remove the keep pin from the actuating shaft nut, release the nut and with- 
draw the breech mechanism lever from the shaft. 

2o. Withdraw the keep pin from the retaining catch coll^ and remove the catch 
and actuating lever. 

26. Release the plunger retaining screw and remove the plunger. 

27. Drive the actuating shaft to the left, at the same time supporting the extractor 
levers and crank. Remove the extractor levers and crank. 

28. Remove the sleeve from the right-hand bearing in the breech ring. 

29. Dismantle the crank rollers by removing the retaining collar pins. 

NOTE. — If the striker case is removed and the breech is opened, there is no 
resistance to the intermediate cocking lever, the usual resistance being the spriil|^ in 
the striker case. This may cause the roller of the intermediate cocking lever to 
become detached from the groove in the crank, if the breech block is lotvered the maxi- 
mum amount. The breech mechanism lever is then liable to, become jammed in the 
fully open position. 

To remedy this, pull gently on the intermediate cocking lever to return the roller 
to its correct path. " '' '' 
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. fO gAWei THE PRQTRtTSiQKT oi? mm mmww^ , 

(а) Remove the breecli block from the gun. 

(б) Replace the striker case With the striker completely assembled and press the 
trigger-sear inwards to release the striker. 

(c) Apply the No. 16 protrusion gauge to the point of the firing pin, over the face 
of the breech block. 

The minimum should foul and the maximum should clear the firing pin. If it 
does not do so the firing pin should be changed. 


they are sound and in proper working order. They must be treated with care ; 
violence and jerks should be avoided and no unnecessary force employed. 

All spare parts must be tested for interchangeability as soon as possible after 
receipt. 

Working surfaces and mechanisms must be weU lubricated, should work easily and 
be free from burrs, which must be removed, where they exist, by an artificer. 

Guns fitted with loose barrels will have the breech ring and barrel removed every 
three months. After removal, the bores, surfaces and threads will be cleaned, 
particular attention being paid to the removal of rust or grit in ke 5 nvays, on keys and 
faces of shoulders. Before assembly the exterior of the barrel will be cleaned with 
an oily rag, C.70 oil being used, and it will be ascertained that the seating of the barrel 
IS clean. 

T'hc cleci,Tci%C6 hctwccfL the huTTsl dfid th& juchet must o?t fto uccoufit he filled with 
oil or grease. 

The threads on both the breech end of the jacket and the inside of the breech ring, 
also the front end of the jacket and its sealing collar, will be coated with graphite 
grease. After reassembly, a coating of graphite grease will be applied to the front 
end of the breech ring to assist in excluding moisture. 

If a fiaw or crack is observed in a gun, the gun will be put out of action and arrange- 
naents made for it to be examined by the O.M.E. Should a similar defect be observed 
in any part of the mechanism the spare part allowed wiU be taken into use and the 
defective part forwarded to the O.M.E, for examination. 

The whole of the exterior of the gun, except the clinometer plane, working surfaces 
at the breech end, screw threads and portions engaging the carriage, wiH be painted. 
The muzzle portion, so far as the muzzle cover extends, may be left unpainted. 

Clinometer planes will not be cleaned with abrasive material such as emery doth, 
scratch card or bath-brick. Any rust on the plane should be loosened with a coating 
of paraf&n and then rubbed off with cotton waste. Care should be taken to prevent 
the plane being damaged or burred. The planes of guns in general use should be kept 
oiled. If a gun is not likely to be used for a considerable period the plane should 
be coated with mineral jelly. 

^ The bore of the chamber should be inspected before and after firing, any defects 
being reported. Before firing, the bore will be thoroughly wiped out to ensure that 
it IS quite clean and dry ; it will be inspected by an officer. 

When an accumulation of sand in the bore is a possible contingency, the following 
precautions wiU be observed. 

{a) Whenever the tactical situation permits, guns will be left unloaded with muzzle 
and breech covers fitted in position. 

(6) When it is necessary to keep guns loaded and ready for instant action, an 
improvised paper or light cotton fabric sand-proof-cover wiU be placed over the 
m^zle ^d seeded by elastic or string. No danger of a premature or blind should 
arise if the gun is fired with this paper or light fabric cover in position. 

(c) Firing through the service canvas muzzle cover may cause a blind with both 
the No. 117 and No. 119 fazes and will not be permitted. » , , , 
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At the close of each day's firing the bore will be thoroughly washed out with 
hot water and the muzzle depressed. It should then be dried, and, when cool, well 
oiled, the oil being applied by means of a cloth or piece of old linen tied over the 
piasaba cleaner. 

On completion of all practice, or when intervals of days occur between firing, the 
bore will be cleaned and oiled daily, until sweating has ceased. 

Should the bore be very dirty, it may be cleaned with paraffin, after which, it 
will be mped ^ Vjjid oiled. 

M extreme cas^'^bf foiJ^g which have not^jDeen remedied W the previous 
methods, a hot (not boiling) s5ffition of 1 lb. of cailktic soda to one gallon of w#er 
may b\ used. The piasaba bru^h is covered with apiece of canva^tto make/it a 
tight fit^n the bore, dipped in tf^ soda solution, an^^the bore rub^d ui^ the 
muling is'^oosened. The fouling ca\then be entirely r^oved with a\ard brush. 
The bore and p^saba brush, includin§4he wooden stave, Mil be thorouMlly rinsed 
after the useS^ soda solution. 

Immediately after firing, any deposit on the breech block and other parts should 
be removed, the parts thoroughly cleaned and oiled. 

Grease must not be used for the lubrication of firing mechanisms as it will consider- 
ably diminish the force of blow of the striker and probably result in misfires. This 
IS particularly liable to happen when the temperature is low. 

Oil C.70 is the correct lubricant and only a very thin film should be applied. No. 1 
low-cold-test oil is specially issued to those stations where extremely low temperatures 
are prevalent during the winter, but this oil should rarely be required in the United 
Kingdom. 

■u guns have to be kept ready for immediate action the firing mechanism 

should be stripped and cleaned dafiy. At other times it should be done at frequent 
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CHAPTER II 

CAREIAGE, 25-PE„ MARK I 

(Plate 3) 


The Mark I carriage is designed for use with mechanized draught and is 
constructed to give 40 degrees elevation and 5 degrees depression to the gun, coupled 
with a traverse of 4 degrees right or left of a centre line without disturbing the trail. 

The gun must not be fired at a quadrant elevation exceeding 20 degrees when the 
upper flap of the shield is lowered. The traverse is effected by causing the saddle, 
with cradle and gun, to move over the top surface of the trail side brackets, whilst 
the front of the saddle pivots in its brackets on the trail. 

The saddle is the traversing portion of the carriage and forms an intermediary 
between the trail and cradle. 

The cradle carries the gun and recoil arrangements, the whole pivoting vertically 
in the saddle by means of the trunnions. 

The recoil system comprises a hydraulic buffer, with hydro-pneumatic recuperator, 
a cut-off gear which shortens the recoil as the elevation increases, whilst a boring 
inside the cylinder block acts as a reservoir. The block is formed and shaped to 
carry the gun to which it is secured by means of a strap at the centre and a projection 
atdherear.' 

A crossbar, which is part of the trail, is provided, at each end of which are welded 
plates or stub axle supporting brackets and sleeves for the reception of the wheel 
assemblies. . 

Pneumatic wheels, comprising detachable wheels and anti-friction wheel hubs, 
are secured by means of their stub axles to the plates or stub axle supporting brackets 
of the crossbar. 


Stays are fitted to the trail side brackets to support a steel bullet-proof shield for 
the protection of the detachment and carriage. # 

The brake operating gear is operated by means of a hand lever on the right side, 
of the carriage. The lever is welded to a cross-shaft which transmits motioii through 
linkage to the brake components of the wheel hub assemblies. 

The sighting arrangements are on the reciprocating principle, consisting of a 
No. 18 carrier with a No. 7 to 7C dial sight carried on the left side of the saddle. 
The sight incorporates means of correcting for drift due to variations in charge, etc. 

Rear lighting is provided in the form of a No. 5 identification lamp attached to the 
muzzle end of the piece when travelling. It projects a white light downwards which 
cannot be seen from above. Current for the lamp is supplied from a plug connected 
to the spare or rear light socket on the towing vehicle. 

The principal parts of the carriage are as follows 


Trail- 
Crossbar 
Wheels — 

No. 14 pneumatic wheel (left) 
No. 19 pneumatic wheel (right) 
Brake operating gear 
Cradle clamp 
Shield 
Saddle 

Traversing gear t . 


Elevating gear 
Firing gear 
Cradle 

Recoil system — 
Buffer 

Reservoir or tank 
Recoil indicator 
* Cut-off gear 
Recuperator ^ 
Sighting. 




■ '' W. • 
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The Mark I No. 1 trail (Fig. 11) is a built up steel box-shaped structure, inclining 
downwards towards the rear thus forming a hump. 

It consists mainly of two hollow side brackets with top and bottom channels 
formed rectangular by the addition of inner and outer side plates riveted to them 
and strengthened at the hump portion by the addition of strengthening plates. 
The inner plates are formed with hand holes, closed by cover plates, to allow access 
to the rivets, whilst the front ends are closed by front closing plates. Facing plates 
for a pivot bracket and shield stays are secured to the front end. 

The side brackets are joined together at the front by a box-shaped structure 
consisting of front, top and bottom transom plates, in addition, a saddle pivot 
bracket is riveted across the extreme front end. 

The saddle pivot bracket consists of top, bottom and end plates. The top and 
bottom plates are bent to form a box and are welded together at the edges ; over this, 
at the front, is welded a towing shackle bracket which carries a towing shackle used 
for general pixrposes, the shackle being secured by a hinge pin. A hole is cut in the 
top and bottom plates to receive an upper and lower phosphor bronze bush for the 
reception of the saddle pivot, the bushes being secured by screws. 

The rear end of the side brackets incline towards the trail eye and are joined 
together by a box-shaped structure consisting of a top and bottom plate, centre 
and rear transom plates, upper and lower transom angles and right and left rear 
stiffening plates. 

Three hand holes are cut in the top plate, being supplied with covers with a 
lifting handle in the form of a staple ; these holes allow access to the interior. The 
extreme rear end of the trail is closed by a spade closing plate. 

Beamg strips of phosphor bronze are riveted to the upper surface of the front end 
of the side brackets to minimize friction between the trail and saddle and to facilitate 
replacement. 

Towards the front end of the outer side plates is riveted the left and right crossbar 
carrying brackets which are L-shaped, their under surface having two studs which are 
screw-threaded for the reception of slotted nuts and keep pins to secure the brackets 
on the crossbar. 

The crossbar of steel, is circular in section, having two brackets, one at each end, 
welded to it for attachment to the studs on the trail. Plates or stub axle sunnortine 
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Rubbing plates, of duralumin, are positioned on each side bracket at the rear, 
in line with the two front hand holes ; the plates make contact witl|ihe traOer wheels 
at extreme lock. * 

A guard bar is riveted to the front end of the rubbing plate and the trail to 
prevent injury to personnel. 

Brackets are riveted to the under side of each trail bracket, about their centre, to 
accommodate the firing platform stays. A spring catch lever, with a phosphor 
bronze bush which is secured by a grub screw, pivoting on an axis pin, retains the 
stays in the required position. ^ A spare spring is attached to a hook on the lever for 
immediate use in case of necessity, Tecaiemit lubricators are fitted to each axis pin. 

Should the catch be put out of action from failure of both springs or other damage, 
the stay connection of the platform may be retained on the spigot by the insertion 
of any suitable piece of wire, nail, etc., in the hole provided in the lower end of 
the spigot. 


FIRING PLATFORM HOUSING BRACKET. 


Inner axis 
pin. 


Outer 


Riveted to the side brackets of the trail are housing and steadying brackets for 
the No. 9 firing platform. The front steadying bracket is riveted to the left side 
bracket, and the rear bracket to the right side bracket of the trail and bear against 
the flange of the platform and prevent excessive end play which would strain the 
chains of the housing brackets, so tending to break them. 

Chains of later design differ principally from the previou* pattern in being 
shorter and having an eyebolt which, in conjunction with the adjusting nut, retains 
the firing platform in the travelling position. Chains of earlier design wiU be 
converted to conform to the later pattern. 
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The housing brackets (Fig, 12) consist of a lever and chain pivoted to a bracket 
and when the levers are pressed down hold the platform tight against the trail. 
An adjusting nut is interposed between the links of the chains of the housing bracket 
to take up the lengthening of the chain due to stretch. 

A spring clip consisting of a bracket and a spring fastener, with the addition of a 
lifting hook, is fitted to each side of the trail to retain the firing platform housing 
levers in the locked position during travelling. 

At the rear, on either side of the trail eye bracket, are riveted brackets used in 
conjunction with the lifting handspikes, each being provided with a locking catch 
with' pawl, and a pedal for quick release to which a Tecalemit lubricator is fitted. 
A collar, secured in position by a keep pin, retains the spring and plunger of the pedal. 

A No. 14 trail eye bracket, which is a steel casting, is riveted to the upper part of 
the trail at the rear centre ; it is prepared to receive the stem of the No’. 44 trail eye 
which is secured by a nut and bolt. The bracket is designed with two renewable 
manganese bronze bushes for the trail eye stem and a stop which will limit the rotation 
of the trail eye, whilst at the top of the trail eye bracket is formed an additional 
bracket for a lifting handspike, identical to those previously described ; consequently, 
the handspikes can be applied in three different positions ; in addition, the centre one 
may also be used to facilitate traversing. Tecalemit lubricators are provided for the 
bracket and the locking catch pedal. 

The No. 44 trail eye permits of partial rotation under normal conditions and, 
for this purpose, it is formed with two lugs to engage with the rotation limiting 
stop on the trail eye bracket. 

Riveted to the side plates of the trail, at the rear end, are angle plates ; to these 
plates and to the closing plate is riveted a spade blade and a spade plate. The 
spade plate is shaped to enter the ground and is strengthened by a throat plate 
riveted between the spade plate and blade. Between the spade blade and the throat 
plate is riveted a renewable spade tip. 

Two lifting handles are riveted to the upper surface of the spade blade, whilst 
plates for carrying the spade box, used in conjunction with the firing platform, are 
also secured to the side of the spade blade. 

Various fittings are provided on the trail brackets to carry such stores as are 
required for the service of the gun. 

The Mark I No. 2 trail is mainly a w’^elded structure whereas the No. 1 is riveted, 
but it is otherwise generally similar to the No. 1 with which it is interchangeable. 

WHEELS 

No. 14 pneumatic wheel (left). 

No. 19 pneumatic wheel (right). 

No. 14 pneumatic wheels are being converted to No. 19 by replacing the present 
studs and nuts having left-hand threads, with others having right-hand threads. 
Eventually No. 19 pneumatic wheels will be fitted to both sides of the carriage. 

The wheels (Fig. 13) are of the F.B.R, steel disc type, 5 inch by 16 inch, and 
consist of the following principal parts : — 

No. 2 anti-friction wheel hub (for left wheel). 

No. 24 anti-friction wheel hub (for right wheel). 

Each comprising a brake drum, brake shoes, brake shoe cam, brake shoe fulcrum 
pin, stub axle and brake drum cover plate. 

No. 10 detachable wheels, comprising a wheel disc, wheel rim and pneumatic t 5 u*e. 

The No. 2 and No. 24 anti-friction wheel hubs are used in conjunction with the 
No. 14 pneumatic wheel (left) and No. 19 pneumatic wheel (right) respectiyely ; 
they differ only in the threads of the wheel studs and nuts, those on the left side 
being left-handed threads whilst those on the right side are right-handed threads. 
The studs and nuts are stamped L or R accordingly, and it is of the utmost importance 
that the hubs should be assembled on the left or right side of the carriage as indicated 
by the letter. , . . i* 

It must be clearly understood that the use of the words LEFT and RIGHT to 



distinguish one wheel from the other of a pair is always determined by reference to 
the travelling front '' and not to the “ firing front/' 

The travelling front " is the direction in which the equipment is moved, with 


PNEUMATIC WHEEL(N919} 


Lubricatop, 


.Wheel disc 


Brake drum 


Brake drum 
cover plate 


Fulcrum 


the trail leading, when limbered up. The firing front " is the direction in which 
the muzzle is pointing when the equipment is unlimbered and in action. 

Thus, the left wh^ is always to be on the near side at the left hand of an observer 
who is standing at the muzzle and looking towards the trail. 
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The aati-irietion wheel hmhs are steel cylinders with external flanges prepared 
with eight holes for the studs of the disc and brake drum. Internally they are 
formed with bearings and shaped to receive inner and outer roller races, the inner 
bearings being rigid parallel roller journal bearings and the outer, Hoffman bearings. 
A distance sleeve, of steel, the outside faces of which are both flat and parallel, is 
placed between the two bearings to keep them in position, whilst the inner face of the 
hub is prepared for six screwed studs with hexagon nuts and spring washers to secure 
a retaining plate with an oil seal ring. 

The outer face is prepared for four screwed studs with hexagon nuts and spring 
washers for the attachment of a cap with fibre washer. The cap carries a No. 5 
drag washer, distance collar, locking plate and securing nut ; it is also screw-threaded 
internally and fitted with a phosphor bronze oil plug with a fibre washer. 

The brake drams for the wheels are of steel, or alternatively of malleable cast iron ; 
they are attached to the external flange of the hub by means of eight slotted nuts 
with split pins, and prepared internally as a bearing surface for the brake shoes. 
Each drum is provided with a pair of malleable cast-iron brake shoes with non- 
metallic linings. Attached to each pair of shoes at each end are return springs, their 
functions being to retain the shoes in position and to pull them clear of the drum as 
the brake is being released. 

The brake shoe cams, of steel, are each fitted with two bushes, and function at 
one end of each of the two brake shoes. The cams are connected to the cam levers 
of the brake operating gear by means of a nut, spring washer and a plain washer. 

The brake shoe fulcrum pins, of steel, are fitted to the brake drum cover plates and 
held in position by fulcrum pin collars, secured by slotted nuts, washers and keep pins 
to the flange formed on the stub axle supporting brackets. 

The stub axles, left and right, are steel arms shaped to receive the wheel hubs ; 
slotted nuts, D-washers and keep pins are provided at the small ends of the axles 
to retain the hubs in position. The stub axles are flanged at their inner ends and 
secured, together with the brake drum cover plates, to the face of the stub axle 
supporting brackets by eight equi-spaced coupling studs. The^ inner and outer 
bearings for the roller races are to suit the rigid parcel roller bearings and Hoffman 
bearings, respectively. 

The brake drum cover plates, of aluminium, are circuit in shape and secured to 
the outer face of the stub axle supporting brackets by means of eight coupling studs 
with slotted nuts, spring washers and keep pins. A projection at the front centre is 
prepared for a phosphor bronze cam bush to take the cams of the brake shoes, whilst 
at the rear centre is a circular hole and a collar for the fulcrum pin of the brake shoes. 
A steel cover is positioned against the outer face of the cover plate to prevent oil 
splashings reaching the brake shoe linings should the oil seal fail. The cover is 
secured by eight set screws. A lubricator is fitted to the projection of the cover plate 
to lubricate the brake shoe cam. A mud scraper is secured to each cover plate by 
means of two bolts with spring washers and nuts. 

The No. 10 detachable wheel includes a disc, rim, pneumatic cover and inner 
tube, and in conjunction with the anti-friction wheel hub forms a complete pneumatic 


wheel. 

The wheel disc, of steel, is designed with a IJ-inch dish, its outer part being welded 
to the rim ; it is secured to the wheel hub by eight wheel studs with conefl wheel 
nuts, those on the left side being left-handed threads, whilst those on the right side 
are right-handed threads, the studs and nuts are stamped L or R accordmgly. 

The wheel rim, of steel, is of the fiat base type and is in three pieces welded 
together and to the disc, being suitably shaped to carry the pneumatic tyre. 

Ten hooks are welded under the curved edges of the rim, five on each side, for 
attachment of a manhandling drag rope. ^ 

The pneumatic tyre is of the commercial low pressure type and consists of an 
outer cover and inner tube, the dimensions being 9*00 inch by 16 inch (34 inch by 
9 inch) ; the inner tube is fitted with a swan-neck valve. , , „ . , ; , ; : , > , 


* 
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Bare and preservation 

If proper attention is paid to the care and preservation of pneumatic tyres and 
tubes considerable mileage will result. This mileage will not, however, be realized 
unless special precautions are taken against deterioration not due to fair wear and tear. 

Vehicles and wheels should not be washed while the tyres are deflated. Water, 
though harmless to rubber, should not be allowed to reach the canvas casing of the 
tyres. 

Frequent inspection of tyres is essential and any cuts observed will be immediately 
treated by removing the grit, flint or glass, cleaning the adjacent rubber and filling 
the cut with vulcanizing material. Otherwise, a small cut will develop into a large 
one and admit water which will rot the canvas inner structure of the tyre. 

When fitting a tyre and tube to a wheel, a liberal use of french chalk on the tube 
win minimize the effect of rubbing between the tyre and the tube. The maintenance 
of correct inflation pressure is also essential for the same reason. 

It is especially important that tyres should be maintained at the correct pressure, 
as running on under-inflated tyres on roads or hard cross-country ground, injures 
them and tends to harm the wheel rims, axle roller bearings and springs. Pressure 
should be frequently tested by means of the tyre pressure gauge and if pressures have 
been temporarily reduced to assist in traversing sandy or other soft loose surfaces, 
they must be raised to the correct pressure immediately the soft ground has been 
passed. 

Tyres should be constantly maintained at a pressure as near 35 lb. per sq. inch 
as is practicable (run-flat 20 lb. per sq. inch). 

The spare wheel, with its tyre and tube, must always be ready for immediate use 
and the correct tyre inflation pressure must be maintained. 

Rubber deteriorates rapidly in tropical climates. Special precautions must, 
pierefore, be taken by storing spare tyres and tubes in the dark and, if possible, 
in an even temperature. Water, exposed in semi-porous containers in gun parks and 
stores, renders the atmosphere moist and assists in reducing the rate of deterioration. 

When vehicles are parked in the open every precaution must be taken to protect 
tyres from the direct rays of the sun. 

With mechanical power inflation pumps, care should be taken to avoid over 
lubrication of the pump, resulting in the possible injection of oil or oil mist into the 
tube. To avoid this, the pump should be operated for a few strokes to discharge any 
oil from the delivery pipe before connecting it to the tube valve. Oil, grease and tar 
are deadly enemies of rubber and must be removed with a little petrol as soon as their 
presence is discovered. For this reason the floors of gun parks and garages must be 
kept scrupulously clean and free from oil or grease. 

For more detailed instructions regarding the care and preservation of rubber 
tyred wheels, see the Manual of Driving and Maintenance for Mechanical Vehicles 
(Wheeled).^* 

Every precaution must be taken to ensure that the wheel hubs are on the correct 
side of the carriage. The right wheel, the studs and nuts of which are stamped R, 
is always to be on the offside at the right hand of an observer who is standing at the 
muzzle and looking in the direction of the trail. 

Frequent attention to the tightness of wheel nuts is essential, particularly before 
leaving the gun park and during halts on the march. It is most important when 
mounting a detachable wheel that the securing nuts should be gradually and evenly 
tightened, each pair being taken in successive rotation and in the consecutive order, 
the wheel concerned being jacked up clear of the ground until the operation has 
been completed. 

The nuts should be tightened daily but when the equipment is new, or the wheels 
have been recently excha:nged, the nuts should receive more frequent attention until 
it is found that the wheel has bedded down. 





BEAKE OPEEMUG GEAE ■ 

The brake operating gear (Fig. 14) is operated by a hand lever positioned on the 
right side of the carriage and consists principally of the following parts 

Hand lever, release lever, ratch quadrant, ratch pawl, carrying-shaft brackets, 
piiil rods, distance collar and cam levers. ■ 

The hand lefer* of steel, consists of a lever, cross-shaft and three plates or pull-rod 
levers all inter-connected by wielding. 


Release lever.'" 
Release rod.— 

Lever.-- — 

Ratch cjuadrati 
Ratch pawl, / ^ 


The lever is a fiat bar which is cranked and formed circular at its upper end to 
form a handle. Towards the lower end of the handle a hole is bored for the reception 
of the axis pin of the release lever, whilst at the lower end of the lever a projection 
is formed and bored for the release rod to pass through ; below this projection a hole 
is bored and screw-threaded to receive the axis screw of the pawl. The extreme 
lower end is bored to pass over the end of the cross-shaft, where it is welded in 
position. _ ■ . 

The cross-shaft is a circular steel tube which carries the hand lever and the three 
plates or pull-rod levers, the shaft being held in brackets on the crossbar^ . „ ^ ^ ^ 

The plates or pull-roi levers are pear shaped and bored at their lower end to pass 
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over the cros^shaft and at their upper end to receive the connecting pin of the puE 
plate IS welded at approximately ^inch from the hand lever and the 
other two at approximately the same distance apart, on the left hand end of the 

. 'CFOSS— SI13.lt* 

The release lever, consists of a lever, rod and spring* 

The lever, of gunmetal, is an L-shaped casting forked at its lower end and bored 

with two holes for the reception of its axis pin and the axis pin of the rod. 

The rod, of steel, is formed at its upper end with a screw thread for the attachment 
of a connection whereby the rod is attached to a lever by an axis pin. Towards the 
lower end, below the projection on the hand lever, a collar is welded to the rod 
V® P^if'^tion, is placed a spiralspring. The extreme lower end 
to receive a split pm. The rod passes through the pawl 
and IS secured by the pm. The sprmg is of circular steel wire of stand^d pattern. 

The ratch pawl, of steel, is a smaU flat lever with a hole bored at one end for the 
rdease r^ and a h^dened tip at the other to engage the teeth of the ratch quadrant 
whilst a bonng in the centre is for the reception of the axis pin. ^ 

The rateh qua^ant, of steel, is an inverted L-shaped fitment, the long arm of 
S# K t u*' the reception of the bolts securing it to the right Lrying- 

ft liracket, the bolts bemg secured by nuts and spring washers. The shorter 
thTpawl™ case-hardened steel teeth on its Lder surface to engage Sh 

The ifeht carrying-shaft bracket, of steel, is shaped to fit against the rear surface 
of the nght-hand end of the crossbar. me rear surlace 

The face that fits ag^st the bar is recessed to fit over a projection on the bar 
the centre of the recess being bored for the reception of a spigot on the projection’ 
this combination being desired to prevent rotation of the bricket on thfSSS’ 
Two holes are bored longitudinally for the U-clips which secure the brackets to the bar' 
A projection is formed on the bracket and bored axiaUy as a bearing for the croS- 
shaft a bronze bush bemg interposed for which a Tecalemit lubricator is proS 

formed and bored axi^y for a bolt and screw of the ratch 
quadrant, the bolt being secured by a nut and spring washer. 

The left carrying-shaft bracket, is similar to the right exceut that it i«i ipft 
and is not formed with projections for the ratch qnaSant ^ left-handed 

The p^ rods, of steel, are formed at their rear end with an eye for attachment 
Pl^tes Or pull-rod levers on the left and the platl or pS^SvS 
and hand lever on the nght of the cross-shaft respectively, through the medium oi l 
coimectmg pm. They are screw-threaded at their front end for the receSlon S two 

The tamnion fornis the means ii aSmern 
o tte rod to the cam lever, the trunnion being bored axially to pass over the threadprl 
portmn of the rod. The adjusting nut, of bronze, has L eSwS hSd eSv 
m^pulation. By rotating the nut, the trunnion is forced along the rod against the 

action of the sprmg, takmg up any looseness due to wear, etc. ^ aagamsttne 

between the outside plate or puU-rod lever on the 

formed mtemaJly with 48 serrations for attachment to the brake sSe cam 
secured by a nut and washer. 

Action of brake 

By pushing the hand lever towards the muzzle, the cross-shaft and nlatec: nr 
pull-rod levers bemg welded to the hand lever, must rotate, imparting a pifii on the 
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pull rods, and tliroiigli the medium of the trannions and cam levers a rotary movement 
is given to the cams of the brake shoes. The cams canse the brake shoes with their 
non-metallic linings to move about the fulcrum pin, thereby expanding the shoes 
against the ihternal diameter of the brake drum attached to the wheel hub, thus 
applying the brake to both wheels. The pawl engages the nearest tooth on the ratch 
quadrant and retains the brake in the ON position. 

To release the brake, press the hand lever towards the muzzle to take the weight 
off the pawl and grasp the release lever to disengage the pawl. The hand lever is 
then operated in a simEar manner, being drawn towards the traE eye. As the 
pressure on the brake shoes is released, the return springs attached to the shoes 
compress and pull the shoes clear of the brake drums. 

Oare mfl. presemtioE^ ' , 

The brake operating gear wEl be inspected periodically and adjusted to take up 
wear. Means for adjusting the gears are provided through rods with hexagonal 
nuts which connect with the lever operating the brake cam. Rotating the hexagonal 
nuts in a clockwse direction will take up any looseness due to wear and consequently 
adjust the brakes for keener action. * 


NO. 7 CRADLE CLAMP 

The cradle clamp (Fig. 15) provides the means of locking the cradle to the traE 
when travelling, thus preventing any undue stress being thrown on the elevating 
and traversing gears. 

It consists mainly of a stay, retaining catch and locking plimger. 

The stay, of steel, is of H-section, the left end being bored vertically for the 
reception of a bolt which forms a hinge pin, hinging it to a bracket secured to the left 
trail bracket. The right-hand end is recessed longitudinally to receive the locking 
plunger and screw-threaded for the reception of a bush which secures the plunger in 
position. This recess is bored at right angles with a rectangular hole for the stop 
of the locking plunger. A small projection is formed below the boring which is 
recessed and screw-threaded from the front to receive a release lever stud, the stud 
being retained by a split pin. A Tecalemit lubricator is fitted in the recess for 
lubricating the locking plunger. 

On the upper surface of the stay is formed a hook projection which engages with 
the clamp bracket of the cradle. To the left of the hook is an elongated recess in 
which fits a pawl, the pawl pivoting about a pin which passes through a boring in the 
stay from front to rear. A drain hole is provided in the bottom of the recess to 
prevent the accumulation of rain water. Leading to this recess from the under side 
is another boring in which fits a plunger. A Tecalemit lubricator is fitted in the boring 
for lubricating the plunger. 

The retaining catch comprises a pawl and spring-loaded plunger. 

The pawl is a small steel lever which is bored about its centre to receive the pin. 
A small projection is formed at its left end to act as a stop, thus limiting the upward 
movement of the pawl. The other end is shaped to fit against the side of the 
projection on the cradle-clamp bracket. The pawl is machined on the under side to 
bear against the plunger. The axis pin has a flanged head to which is fitted a 
Tecalemit lubricator. A spiral groove is cut around the shank of the pin for 
lubricating purposes, whEst leading from the bottom of the lubricator recess to the 
oE groove on the exterior is a small hole to distribute the lubricant. The pin is 
retained by a split pin. 

The plunger, of steel, has a flanged conical head, the tip of which is flattened to 
bear against the pawl. The lower end of the plunger is bored for a keep pin to secure 
it to the stay. Between the head of the plunger and the interior boring of the stay is 
interposed a spiral spring to keep the plunger up to its work. 


The locking plunger comprises a plunger, stop and release lever. 
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The plunger is a small steel spindle which is flanged to form a bearing surface for 
one end of its spring, whilst above the flange it is machined to enter a recess in the 
bracket secured to the right bracket of the trail. Below the flange it is machined in 
two diameters, the larger to fit the interior of the spring and the smaller to fit in a 
hole in the stop. The spiral spring fits over the spindle portion and takes a bearing 
against a shoulder in the recess provided for it and the flange on the plunger. 

The plunger is retained in its recess by the stop and a rolled bronze bush, the bush 
screwing into the end of the stay where it is secured against rotation by a grub screw. 

^ The stop, of steel, is shaped at one end to engage the release lever and at the other 
it is bored to pass over the end of the locking plunger where it is secured by a keep pin. 

The release lever is the means of releasing the plunger from the bracket in the trad 
when necessary, and consists of a small lever with a thumb piece formed at its upper 
end and a hole bored in the lower end to pass over a stud, where it is secured by a 
slotted nut, plain washer and keep pin. An elongated hole is bored about the centre 
to pass over the end of the stop. 

To lock or unlock the cradle 

The end of the cradle clamp is released from its housing bracket on the left side 


CRADLE CLAMP 


Retaining catch pawl 
t-^^Lubrickor 


Locking plunger. \ 
Locking plunger stop. 


Retaining catch 

plunger. 


Fig. 15 

bracket of the trail and swung into the travelling position where it is held by a locking 
plunger engagmg a recess in a bracket on the right side bracket of the trail. 

The cradle is then traversed to approximately 3 degrees right traverse and elevated 
until the U-piece of the bracket on the under side of the cradle bears on the clamp. 
The cradle is then brought to zero traverse, when the catch retaining pawl auto- 
matically locks the cradle in the travelling position. 

Unlocking is achieved by giving the release lever of the locking plunger a sharp 
pull to the left, thus releasing the locking plunger from its recess in the bracket and 
then swinging the stay into the housing bracket on the inside of the left side bracket 
of the trail, 

SHIELD 

The shield (Fig. 16), of bullet-proof steel, is provided for the protection of the gun 
detachment and carriage. 

It consists of a main plate, to the top of which is hinged a flap plate, the latter 
being folded do\\nn when travelling, , , 

The main plate is bolted to stays which are secured to the trail by means of rivets. 
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The stays consist of L-shaped frames -with upper and lower brackets. Before bolting 
the brackets to the main plate, the shield is positioned by means of a pintle which 
screws into the bottom of the lower bracket. In future the stays will be of welded 
construction and will replace those depicted in Fig. 16. ^ 

To reduce vibration during travelling and firing, stiffening angles are provided 
at the rear of the main plate, above and below the opening for the gun, also a stop 
plate on the right front of the main-plate for the tip of the shovel. 

A large opening is provided in the centre of the mam plate to permit movement of 
the gun and cradle in elevating and traversing, and shaped semicircular at the top 
to conform with the gun. A coned portion is cut away at the bottom centre of the 



plate to give clearance to the towing shackle at the front of the trail and on each side I 

is a cut-aw^ay portion to allow for the use of the manhandling dragropes (not shown 
in Fig. 16). ' 

To the left of the large opening are two smaller openings, the nearest for the ‘ 

operating arm of the sight, whilst the other gives views to the front for the telescope. ij 

The opening for the sight operating arm is closed at the front by means of cover j; 

and supporting angles which are riveted to the main jdate ; this permits movement *; 

of the sight arm without fouling the shield. The opening for the sight is do^d by a ii 

port cover which consists of a plate with bracketi spring plunger and axis pin.; - • ;| 

' ^ --- ... - : " -J 
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^ The plate, of steel, completely covers the port and pivots at its lower end on an 
axis pin ; it has three borings at the top to take the bracket. 

The bracket, of steel, is riveted to the upper part of the plate by three rivets the 
heads of which are made flush with the face of the plate, so as not to obstruct the 
movement of the plate when moved to the open or closed positions. A hole is bored 
in a projection at the top for the reception of a spring plunger which operates in 
conjunction with a guide riveted to the main plate. 

The plunger, of steel, is a small spindle screw-threaded at its outer end for the 
plunger knob, whilst the head is shaped to fit into recesses at each end of the guide. 
Formed towards the head is a flange which acts as a bearing surface for one end of 
the spring, the inner surface of the bracket forming a bearing for the outer end of the 
spring. The plunger is manipulated by means of a gunmetd knob. 

The axis pin, of steel, fits in a boring at the bottom of the plate. It is screw- 
threaded at one end to take a single turn spring washer and nut which secures it to 
the plate, the outer end being fitted with a Tecalemit lubricator. 

The sight port cover guide, of steel, is a semicircular plate riveted to the main 
plate and acts as a guide for the sight plate when moving the latter to the open or 
closed positions. It is retained in these positions by means of the bracket plunger 
fitting in recesses at each end of the guide. A small stop is fitted to the flank of 
each recess to limit the movement of the plate when opening or closing. 

Just below the guide of the sight port cover a xylonite plate is positioned on which 
zero line readings can be recorded for use by the gunlayer. 

The flap plate fits on top of the main plate ; it is formed semicircular at its top 
centre to conform with the shape of the ^n when folded down for travelling. It is 
hinged to the main plate by three plain hinges, one at each end and one in the centre, 
in addition, a left and right locking hinge is positioned on either side of the centre 
plain hinge. 

The plain hinges are in two parts, Part I and Part II. Part I is riveted to the 
flap plate and Part II to the main plate, the parts being secured by a pin. 

The locking hinges are also in two parts. Part I and Part II. Parts I and II 
being riveted to the flap plate and main plate respectively, the parts being secured 
by a pin. 

Part II is supplied with a locking plunger with handle which screws into it ; the 
head of the plunger engages in a recess in a stem on Part I, thereby locking the flap 
plate when in the firing position. 

In front of the flap opposite the locking hinges are riveted flap locking brackets ; 
projections on the brackets are bored for the plungers on the locking hinges to enable 
the flap to be locked in the travelling position, consequently, it wiU be seen that the 
locking plunger serves a dual purpose. 

The shield is provided with suitable fittings for the carriage of various articles of 
equipment, see page 241. 

A holder to contain : — 

Maintenance Manual 
Recoil system history sheet 
Carriage history sheet. 

Memorandum of examination and Gun record book (C.I.A. form 472A). 

is positioned between the shield and bracket carrying apj)aratus, illuminating sight. 
The bracket is extended by an angle arm. 

SADDLE 

The Mark I No. 1 saddle is the traversing portion of the carriage and forms an 
intermediary between the trail and cradle, and consists of inner and outer side 
plates and a right side plate, connected at the front by a transom and also at the 
front and bottom by a bottom plate. The whole is strengthened by various channels, 
stiffening plates and angles. The upper edge of the bottom plate at the front is bent 
downwards. Riveted to the edge is a leather pad to form a depression stop, whilst 



to the rear of the transom is riveted an elevation stop. A central hole is cut in the 
bottom plate to coincide with a simEar hole in the transom to receive a pivot which is 
secured to the transom and bottom plates by stiffening plates. Two hand holes are 
cut in the transom to allow access to the interior. On each side of the lower face of 
the bottom plate are rubbing plates secured by countersunk rivets, whEst an 
inscription plate of gunmetai is secured by screws to the left outer side plate. A 
traversing stop is riveted to the left side plate, in front. The inscription plate 
shows the description and Mark of carriage, registered number, year of manufacture 
and contractor's initials. 

To the top of the side plates are riveted the left and right trunnion bearing brackets 
of nickel steel. They are semicircular in shape and prepared for the reception of 
manganese bronze liners to act as half bearing surfaces for the trunnions to the cradle ; 
theliners are secured to the brackets by four screws. The brackets are bored axially 


SADDLE 


Caps(]uares 


.Sighting gear supporting bracket 


Traversing gear 
connec±ing pin . 


Elevating and traversing 
gear case.—' — ^ 


Fig. 17:,' 

at each end to receive the capsquafe pin, whilst a circumferential groove is cut 
internally in these borings to receive a projection on the capsquare pin spring. 

The right trunnion bearing bracket has a projection at the top front, which is 
bored for the securing pin of the actuating rod of the cut-off gear. 

The capsquares fit on top of the trunnion brackets. They are of steel, semi- 
circular in shape to fit over the trunnions and fitted with a simEar liner to the 
trunnion bearing brackets. At each end are projections, bored axially to receive 
the capsquare pins by which they are secured to the trunnion bearing brackets. 
In the centre a hole is bored and screw-threaded for a Tecalemit lubricator. 

The capsquare pins are cylindrical and flanged at one end, the flange and upper 
surface being recessed for a flat spring, the latter being retained by a screw. Formed 
on the spring is a small projection which fits into the groove in the trunnion bearing 
bracket thereby retaining the pin in position. 
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To the rear end of the inner and onter left side plates is riveted the elevating and 
traversing gear case which forms the housing for the gears, a supporting bracket for 
the sighting gear and a bracket for the connecting pin of the traversing gear. 

The sight supporting bracket has a hole bored axially to receive the sight-pivot ; 
the boring is for large and small phosphor bronze bushes. 

Towards the rear a forked projection is formed to receive the connecting link 
of the traversing gear, the projection having a vertical boring for the connecting pin. 

The case is bored axially to receive the arc pinion, a phosphor bronze bush being 
interposed, whilst bored longitudinally are bearings for the worm spindle of the 
elevating gear, the bearings being bushed with long and short phosphor bronze bushes. 


PiVOT. 


Lubricator.---^ 


Bottom plate 
Pivot. 


'Transom 


Fig. 18 

Two Xecalemit lubricators are provided for the elevating worm shaft and one each 
for the sight supporting bracket, the arc pinion and the traversing gear connecting pin. 

The gears are protected from damage and ingress of dirt or grit by an aluminium 
cover plate which is secured to the case by six screws. 

^ Formed on the under side of the case is a clip which engages the guide formed on 
the trail. 

To the rear end of the right side plate is riveted the right rear clip which is shaped 
to engage the guide on the trail and in conjunction with that on the elevating and 
traversing gear case prevents the rear of the saddle lifting on firing. ' 

Secured to the transom afid bottom plate is a steel pivot (Fig. 18 ). It is formed 
at the top with two flanges, The flanges and plates being riveted against stiffening 
plates. The pivot is bored intefnally for most of its length, the upper end being 
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screw-threaded for a closing plug, tlie latter being fitted with a Tecalemit lubricator. 
Externally at its lower end it is screw-threaded for the pivot nut, by means of 'which 
the saddle is secured to the trail, the nut being secured by a keep pin. Above the 
pivot nut and below the lower flange two surfaces are machined to enter the bushes 
in the transom and bottom plate of the trail, whilst holes are drilled axially to allow 
for the passage of lubricant from the interior of the pivot to the bearings. 

The No* 4 saddle (Fig. 17) is a strengthened pattern saddle and supersedes the 
No. 2, and is an alternative to the Nos. 1 and 3. 

It differs from the No. 2 in the increased thickness of the plates, and from the 
Nos. 1 and 3 in being of welded construction. 

In future, the No. 4 saddle will be modified by having the front plate cut away 
in order that Nos. 4 and 5 cradles will not foul in elevation, thus ensuring inter- 
changeability. ■■ 

The No. 3 saddle is a riveted structure similar to the No. 1, differing only in 
slight manufacturing details. 

The Mark I No. 2 saddle is mainly a welded structure, whereas the No. 1 is riveted, 
but it is otherwise generally similar to the No. 1 with which it is interchangeable. 

TEA?ERSmG GEAR 

The traversing gear (Fig. 19) of the screw and nut type, is situated on the left 
side of the carriage on a pivot bearing carried in a supporting bracket riveted to the 
trail, and actuated by a hand wheel. By means of this gear the saddle, with cradle 
and gun, is traversed to the extent of 4 degrees right or left of a centre line without 
disturbing the trail. 

The gear consists principally of the following parts 

Bearing pivot, traversing screw, traversing screw cover, connecting link or 
actuating nut, hand wheel and anti-friction washer. 

The hearing pivot, of steel, is fitted with a phosphor bronze bush and is secured to 
the pivot bracket by means of a slotted nut, plain washer and keep pin. Its function 
is to support the traversing screw. A Tecalemit lubricator is fitted to the pivot. 

The traversing screw, of steel, has a square thread cut at one end to engage with the 
connecting link, whilst at the opposite end four splines are formed to receive the 
traversing hand wheel ; it is also threaded to take a slotted nut with plain washer 
and keep pin to retain the hand wheel in position. A plain enlarged diameter on 
the screw is machined to take a bearing in the bearing pivot, whilst just in front of 
this plain portion is cut a screw thread to take the cover. 

The traversing screw cover, of manganese bronze, is held by a keep pin and forms 
the nut to secure the traversing screw in the bearing pivot, ^so a protecting cover 
for the screw, thus obviating the possibility of any dirt or grit getting on to the screw 
threads at extreme traverse. 

The words LEFT and RIGHT, with corresponding arrows, filled in with black 
wax, are engraved on both sides of the cover, the edge of the cover forming the 
reader for the scale. 

The connecting link or actuating nut, is cylindrical in shape and consists of a 
rolled bronze link with a phosphor bronze bush. The link has a square thread cut 
internally at one end to engage with the traversing screw, the other end being bored 
and fitted with a bush, to engage with the saddle by means of a traversing gear 
connecting pin. A traversing scale is engraved on the upper surface of the link 
reading from 0 to 4 degrees right and left in multiples of 30 minutes, the graduations, 
letters and figures being filled in with black wax. 

The hand wheel is secured to the left end of the traversing screw ; it has ^ an 
aluminium or gunmetal body and sleeve with a steel collar and spindle. 

The anti-Mction wa^er, of steel, is placed between the traversing screw cover 
and the bearing pivot to prevent the cover binding on the face of the pivot. 
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ELEVATING GEAE 

The elevating gear (Fig, 20) is of the worm gear type and is actuated by a hand 
wheel and carried in a bracket on the left side of the saddle in close proximity to the 
traversing gear. 

The gear consists principally of the following parts : — 

Arc, arc pinion, worm spindle, hand wheel, worm and worm wheel. 








firing lever and an axial boring through this recess is screw-threaded for a grub screw, 
retaming the pin in position. 

Ihe are pinion, of steel, is formed with a short shaft which is screw-threaded at 
its outer end to receive a slotted nut and keep pin, also splines for the reception of 
the worm wheel. About the centre the shaft is machined to fit a bearing in the bracket 
on the saddle. The pinion is formed with 14 stub teeth which engage with the teeth 
of the arc. The pinion is placed in position from the inside of the saddle and is 
secured by the worm being placed oyer the splines on the shaft from the outside and 
secured by the slotted nut. The pinion and a portion of its shaft are hollow’ed for 
lightness. 

The worm spindle, of steel, is a short longitudinal spindle carried in bearings 
formed in a bracket on the left of the saddle. Its inner end is enlarged to form a 
flange which bears against the bracket. 

It is splined near the outer and inner ends for the reception of a hand wheel 
and worm respectively, also screw-threaded at its outer end for the slotted nut 
ydth washer and keep pin that secures the hand wheel in position. The spindle 
IS retained in the bracket by a coUar and split pin, the pin passing through a hole 
bored axiaUy through the collar and spindle. 

The hand wheel is secured to the end of the worm spindle ; it has an aluminium 
body and sleeve with a steel collar and spindle. 

The worm, of steel, fits over the inner splines on the worm spindle and works in 
conjunction with a worm wheel. 

The worm wheel, of phosphor bronze, is secured to the splines on the arc pinion 
and retained in position by the slotted nut of the pinion. The wheel has 25 teeth 
to engage with the worm on the worm spindle. 

A friction device is fitted to prevent creeping of the hand wheel. 

Care and preservation 

The gears will be kept well lubricated and free from grit ; all arcs, pinions, bevel 
and worm gears, trunnion bearings, etc., must have the old lubricant removed, 
periodically, and be thoroughly cleaned before applying fresh lubricant. 

On coinpletion of the a,bove, the gears will be well worked through their full 
range to distribute the lubricant and test the gears. 

The gears must be worked at least weekly through their full range. 

The traversing gear must be in the central position when travelling and the cradle 
secured to the clamp. 

The gun must not be fired at angles over 20 degrees O.E. when the shield upper 
flap is lowered. ~ 


FIBING 6EAB 

The firmg gear of the carriage (Fig. 21) is carried at the upper end of the elevating 
arc, to which it is bolted, and is operated by a firing lever. 

The g^r consists principally of the following parts ; — 

Carrying bracket, firing lever, plunger in two parts and axis pin. 

The carrying bracket, of manganese bronze, is bored at its lower end with two 
holes to receive the bolts which secure it to the top of the elevating arc, the bolts 
being secured by slotted nuts and keep pins. Above the two holes is a recess in the 
front edge of the bracket to receive a Tecalemit lubricator. To the right of this 
recess and above the securing bolt holes is another boring through which passes the 
lever axis pin. A lubricating chaimel Is bored from the lubricator recess to the 
axis pin hole for the passage of lubricant. Above the lubricator is formed a pro- 
]ection which is screw-threaded for the reception of an adjusting screw with lock nut. 

Ihe upper edge of the bracket is circular in shape and bored longitudinally for 
the reception of a plunger . The top edge of the boring is formed flat to prevent the 
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pliinger rotating. Towards tke centre of tke upper edge, a hole is screw-tkreaded 
to receive a Tecalemit lubricator, whilst at the front there is another hole which is 
screw-threaded to receive stop screw. , ■ , 


The Inring lever, of steel, consists of a striker and lever welded together. 

The striker is pear-shaped and bored at its lower end for an axis pin, whilst at 
its upper end a case-hardened lug is formed to actuate the plunger. 



Big. 21 


The lever is L-shaped at its lower end to clear the bracket and welded to the 
striker portion. The upper end has a boring for the spindle of the handle, the 
spindle being riveted over after the handle is assembled. 

The plunger, of steel, is in two parts. Part I is a steel rod radiused at its front 
end to bear against the striker portion of the firing lever and bored longitudinally 
and screw-threaded to pass over the end of Part II. A longitudinal groove is cut 
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in tlie upper surface of Part I for nearly its full length, in which fits the inner end of 
the stop screw, whilst a square recess is cut on each side to allow of the application 
of a spanner to position the groove. 

Part II is also a steel rod. It is flattened on the upper surface to coincide with 
the boring in the bracket. At the front end it is screw-threaded to take Part I 
and formed with a mushroom-shaped rear end to actuate the firing gear of the gun. 

In later pattern plungers, Part II is lengthened, due to the gun being positioned 
further back in the cradle, by the distance equal to one groove of the cradle thrust 
collars. 

A steel spring, circular in section, passes over Part II and is secured by Part I. 
The rear end of the spring takes a bearing against an internal shoulder in the bracket* 

The pin, of steel, allows for the rotation of the firing lever. It has a flanged 
head and is formed hexagonal for the application of a spanner and is machined in two 
diameters, the larger of which is formed with an oil groove. The inner end of the 
pin is screw-threaded to fit the recess in the upper end of the elevating arc, whilst 
just in rear of the screw threads is cut a groove into which engages the end of the 
set screw in the elevating arc. 

The pin is bored longitudinally to wdthin J inch of the head and axiaUy through 
the centre of the oil groove in the larger diameter and through the centre of the 
smaller diameter. This allows the lubricant to pass from the Tecalemit lubricator 
in the front edge of the bracket to the working surfaces of the firing lever. 

CRADLE 

^ The cradle (Fig. 22) is a trough-shaped structure built up of various fitments, all 
bemg riveted together, to carry the gun and recoil arrangements, the whole pivoting 
vertically in the saddle through the medium of the trunnions. It consists mainly 
of a casing of nickel steel formed U-shaped, each side being fitted with a guide which 
extends the whole length and is riveted in position on the interior. The guides are 
curved inwards at the top and bottom to bear over and under the cylinder block 
respectively, the surfaces of which are machined to allow the block to slide longi- 
tudinally between them. Each guide is bored from the exterior of the casing and 
screw-threaded to receive Tecalemit lubricators, six on each side, three upper and 
three lower. 

A steel recoil strip is secured by six screws to the upper surface of the left guide. 
The strip is graduated in inches from 10 to 40, the fives and tens being numbered. 
Fitting over the strip is a roiled bronze recoil indicator slider wdiich consists of a 
Part I and Part II respectively. Part I fits on one side of the strip and is engraved 
with an arrow, whilst Part II fits on the other, the two parts being secured together 
by a clamping screw with a spiral spring interposed. This system of assemblv 
retams the slider in one position until moved either by a striker secured to the 
cylinder block or manually. To prevent the slider leaving the strip, a stop screw is 
positioned at each end of the strip. 

On the exterior of the casing, on the right side, at the rear end, is secured a 
gunmetal instruction plate having raised letters as follows : — 

CONTROLLING SPEED OF RUN-OUT. 

TO INCREASE, TURN VALVE '' R ANTI-CLOCKWISE. 

Towards the rear centre is riveted a trunnion band which is U-shaped and 
formed with left md right trunnions. The trunnions are cylindrical and have 
equally spaced lubricating channels on their exterior, whilst the left one is furnished 
internally with a screw thread for the reception of a sight carrier trunnion. Towards 
the rear end of the band, on the left side, five recesses are drilled and screw-threaded 
for the securing screws of the elevating arc, ^ 

The sight carrier trunnion is. a hexagon-headed cylinder, flanged and machined 
to pass through the sight c^erating arm and to retain it in position, a screw thread 
on its inner end corresponding to the screw thread in the interior of the left trunnion. 
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At the rear end of the casing on the under side is riveted the cradle clamp bracket 
which is U-shaped to act as a snpporting band and a clip to engage the cradle clamp, 
whilst a hole is bored at the rear end, towards the right, for the reception of the 
running-backstop. 

Over the front end of the casing is riveted a front band to strengthen the end of 
the casing and also to form a means of attachment for a front cap. The band is 
in the form of a rectangle, open at the front and rear, whilst two vertical projections 
are bored longitudinally to receive the beating face stop and beating face pad. 

The stop is a steel mushroom-headed bolt which is screw-threaded to receive a 
■ castle-headed nut and keep pin. Fitted between the nut and head are a number of 
rings of asbestos to form a pad. 

Four projections, two on the upper side and two on the lower, are slotted, bored 
longitudinally and screw-threaded to take the axis screws of the swing bolts which 
secure the front cap. The swing' bolts have a hole at one end for the axis screw and 
are screw-threaded at the other for a castle nut. A collar is placed over the top of 
the nut, whilst the end of the bolt is riveted over to prevent loss of the nut. 

The front cap encloses the front end of the casing ; it is semicircular in shape 
and formed rectangular on its rear face to correspond with the front band. At 
each corner of the rectangular portion is formed a projection, cut U-shaped to 
receive the swing bolts. 

An instruction plate is secured by screws to the upper surface of the cap which 
bears the following instructions in raised letters : — 

IMPORTANT 

TELL-TALE FACE MUST BE FLUSH WITH REAR END OF SLOT 
WHEN RECUPERATOR IS CORRECTLY FILLED WITH OIL. 
WHEN TELL-TALE FACE IS NEAR FRONT END OF SLOT PUT 
IN MORE OIL WITH SCREW PUMP, 
also 

IF CUT-OFF GEAR IS DAMAGED, DISCONNECT AND LOCK 
SEGMENT ON BUFFER ROD AT 20 INCHES RECOIL. 

A projection is formed on the right-hand side of the cap which is bored for the 
reception of a gunmetal bush through which passes the bevel pinion shaft. The 
projection is prepared for a Tecalemit lubricator. Three holes are bored through 
the front of the cap, that on the right for the buffer piston rod, that on the left for the 
recuperator piston rod, whilst the centre one is for the floating piston tell-tale rod. 
The hole for the recuperator piston rod has a featherway to engage a feather on the 
^rod, whilst the centre hole is screw-threaded internally to receive the screw threads 
of the boating piston cover. 

The hole for the buffer piston rod is bushed with a phosphor bronze bush from 
the outside to receive the locking lever, and from the inside with the bevel wheel 
bush of the cut-off gear ; the hole is bored and screw-threaded for a Tecalemit 
lubricator. Immediately opposite this lubricator a hole is prepared for a locking 
lever stud which is screw-threaded at each end ; one end screws into the front cap% 
and is then riveted over and the other receives a hexagon nut and collar ; this end is 
also riveted over after the collar is in position. 

Midway between the hole for the tell-tale rod and the buffer piston rod is a semi- 
circular projection ; to this is screwed a recoil indicator plate of brass. The plate 
is graduated in inches from 10 to 40, in divisions of two inches, each ten being 
numbered, and reads in conjunction with an arrow engraved on the locking lever. 
The graduations read in unison with those on the recoil strip on the leift guide of the 
casing, and both should agree at the moment of firing, provided the cut-ofi gear is 
set correctly. Should the cut-off gear become damaged the locking lever is set at 
20 inches, thereby giving an average recoil for all angles of elevation. 
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A floating piston rod cover, of steel, is screwed to the centre hole in the front cap. 
It is a hollow cylinder, closed at one end, and formed hexagonal and screw-threaded 
at the other. A slot, 3-2 inches in length, is cut in the left side; the cover forms 
protection for the tell-tale rod and the rear end of the slot acts as a reader for the rod. 

In the under surface of the front cap a rectangular hole is cut to allow for the 
glands of the cylinder block to be inspected and, if necessary, adjusted. This hole 
is closed by a hinged cover and secured by a spring-loaded catch, which is an 
L-shaped bolt with a ring for opening and closing purposes. 

To prevent injury to the gunlayer’s hand whemoperating the firing lever, a steel 
guard plate is provided in which holes are drilled to receive four securing screws. 
The t-wo upper ones are screwed into the inner side of the firing bracket and the two 
lower to the left side of the 'cradle casing. , ' ^ ■ 

Later pattern caps differ from the original in being of welded construction. 

fHE EECOIL SYSTEM 
(Plate 4) 

The recoil system comprises a hydraulic buffer to regulate recoil with a hydro- 
pneumatic recuperator to return the gun to the run-out position and retain it there. 
The necessary gear is contained in a cylinder block carried under the gun within the 
cradle. The cylinder block is attached to the gun and recoils w^ith it, the piston rods 
being secured to the cradle cap remain stationary. 

The buffer is of the controlled and graduated pressure type, having a eut-off gear 
and rotating valve ; the recuperator has a controlled run-out. 

The recuperator is of the hydro-pneumatic type and comprises one liquid cylinder 
in which operates a piston, and one H.P. cylinder in which operates a floating piston. 
A retarding valve is fitted in the liquid cylinder and the two cylinders are connected 
at the front. The liquid and air in the H.P. cylinder are separated by the floating 
piston. 

The buffer has no external gravity tank, but a longitudinal boring in the cylinder 
block performs the same function. 

The cylinder block (Fig. 23), of steel, has fourTongitudinal cylinders bored in it 
throughout its length, that on the right being the buffer, that in the centre the H.P. 
cylinder, and that on the left the liquid cylinder, whilst midway between the centre 
and right-hand cylinders and slightly above, as viewed from the rear, is a boring 
which acts as a reservoir. 

The block is rectangular in section, each corner having attached to it a gunmetal 
liner to reduce friction, the liners being secured by countersunk screws. Each liner is 
provided with horizontal and vertical oil grooves to distribute the lubricant. 

About the centre and at the rear end, vertical projections are formed and shaped 
semicircular to carry the gun. The centre projection is bored vertically and screw- 
threaded to receive two screws which retain a semicircular strap which passes over 
the gun, so securing it to the block, the screws being secured by split pins. 

The rear projection is formed with four semicircular parallel grooves in which 
engage collars formed on the exterior of the jacket so preventing longitudinal 
movement of the gun. 

In later pattern cylinder blocks the front groove in the rear projection is filled in, 
or formed solid, as it is not now used due to the gun being positioned further back 
in the cradle. 

To prevent rotational movement of the gun in the cradle, the rear projection on 
the cradle and the collars on the jacket of the gun are formed with a longitudinal 
groove, on each side, through which passes a cotter, the cotter being retained by a 
screw and split pin in the rear projection. 

Blocks of later design differ from the original in that the front and rear gun 
bearings, together with the guide portion, are of a simplified design and are secured to 
the block by means of screwed rivets, and do not form part of the main forging, 
An^altemative design cylinder block differs from the original forged block in being 
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The npper surface of the block has two longitudinal ribs, tertninating in small 
vertical projections ; to the left-hand one is secured a recoil indicator striker by two 
screws. The striker operates the slider of the recoil indicator. This projection has a 
hole, bored obliquely in its side, which leads to the H.P. cylinder, the hole being 
screw-threaded to take an overflow plug, which is lettered N, the engraving being 
filled in with red wax. (Fig. 36.) 

In later pattern recuperator blocks another screw-threaded hole approximately 
two inches in rear of the projection containing plug N, is prepared in the block, 
leading to the liquid cylinder and closed by an additional N plug. 

Just in rear of the right-hand projection are two vertical holes, one leading to 
the cylinder which forms the reservoir, whilst the other leads to the buffer cylinder, 
both being screw-threaded, the latter to take a snifting valve and the former for an 
oil adapter plug. The plug is lettered M and the engraving is fllied in with red 
wax. (Fig. 36.) 

On the upper surface, at the extreme front end, are two small recesses, one on 
the right and one on the left, to receive the locking arm supporting brackets, each 
bracket being provided with a torsion spring, and secured by two screws. 

The buffer cylinder, has four spiral grooves cut in the interior surface throughout 
its effective length, in which the feathers on the rotating valve fit and operate. 

The front end of the cylinder is prepared to receive a stuffing box through which 
the piston rod passes, whilst the rear end is prepared to receive the control cylinder. 



CONTROL CYUNDER 
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Die control cylinder (Fig. 24) closes the rear end of the buffer cyHnder and is 
in the form of a hollow rod which has an enlarged cap at one end, the cap being 
screw-threaded. externally to fit similar threads in the rear of. the buffer cylinder. 
It IS bored longitudinally for about three-quarters of its length to form a contrql 
chamter, and for the remaining distance with a small boring to receive the run-out 
adjusting valve. The front of the control chamber is screw-threaded internally t6 
r^eive a roHed bronze throttjing bush which is sweated in position. The function 
of the bush is to throttle the flow of liquid and to prevent damage to the end of 
the control plufiger* The smalls diameter boring at the rear of the cylinder is 
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screw-threaded at the rear to receive a gland, and midway between the rear end 
of the control chamber and the rear of the cylinder is another screw thread to re- 
ceive the run-out adjusting valve. 

The run-out adjusting valve (Fig. 24) is a short spindle which is coned at one end 
and formed square at the other to receive the valve indicator, whilst about its centre 
is a screw thread to fit the cylinder. 

The original coned end continued to a point, but it now has a spigoted end. 

To prevent liquid leakage the valve is packed with round greased packing, the 
packing being retained between a rolled bronze neck ring and a gland. The rear 
end of the squared portion of the valve is engraved with the letter R. 

Fitting over the squared end of the valve is an indicator which is secured by a 
keep pin. The indicator is in the form of a flanged nut having eight equally spaced 
serrations in which engages the end of an indicator locking plate. The rear face of 
the indicator has a number engraved opposite each serration from 0 to 7 respectively, 
all engravings being filled in with red wax. 

The locking plate is of spring steel secured to the rear face of the cylinder by two 
screws; in addition to retaining the indicator in one position it allows of easy 
manipulation in the event of adjustment being necessary. 

The valve controls the last few inches of run-out by varying the size of the flow 
space between the small passage in the rear end of the control cylinder and a small 
axial boring leading to the interior of the cylinder. 

The numbers on the rear end of the indicator enables personnel to readily check 
and adjust the valve when required. 

In front of the screw threads at the rear of the control cylinder is a small horizontal 
boring which communicates with the cylinder which forms the reservoir. 

The stuffing box is cylindrical and formed internally with a flange at one end to 
form a seating for a TJ-leather supporting collar, whilst at the other end a screw thread 
is cut to receive a gland. The flange is drilled with six equally spaced holes to allow 
oil to pass through. A screw thread is cut on the exterior to suit the screw thread 
in the front end of the buffer cylinder. 

Placed within the stuffing box and over the piston rod is a rolled bronze supporting 
collar which is semicircular in section to fit into the leather packing. 

The collar is drilled with six T-shaped holes to allow the oil to pass through 
and expand the skirt of the leather packing against the walls of the cylinder. Over 
the collar is placed a U-leather packing on the outside of which is a rolled bronze 
ring which is shaped on one side to support the U-leather, and on the other to 
support the compressed packing. The compressed packing is made up of hemp, 
lead wire and graphite and pressed into shape, the whole being retained in the 
stuffing box by a collar and screwed gland of rolled bronze. 

The periphery of both the gland and stuffing box, on the rear face, is formed with 
eight equally spaced recesses, those of the glands being for the reception of the 
glands locking arm or a wrench and those of the stuffing box for the reception of the 
wrench in the operjation of loosening and tightening. 

Both the ring and collar are furnished with two screw-threaded recesses for the 
^ insertion of the end of the withdrawing tool. 

The stuffing box forms the means of preventing the escape of oil over the piston 
rod by the gland expanding the compressed packing radi^y around the internal 
surface of the cylinder and around the piston rod itself. The object of the U-leather 
is to form additional, sealing effect which varies with the pressure inside the buffer. 
As the pressure rises, during recoil, the oil is forced through the holes in the flange 
of the stuffing box and the U-section packing ring, expanding the U-leather against 
the walls of the pkton. When the pressure is maximum the sealing effect is 


la. later pattern stuffing boxes, the rolled bronze ring is replaced 1: 
integral with the stujBffiig box, the inner end of the box being bored and 
to receive a screwed ring.; , . 


ig formed 
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The buffer piston rod and control plunger (Fig. 26), of steel, are in one forging. 
The front portion forms the piston rod, whilst the rear portion is of smaller diameter ; 
the extreme end isdapered and forms the control plunger, whilst a taper fiat is cut 
on the plunger. The diameter at the front end of the plunger is increased, whilst 
the rear end of this increased diameter is screw-threaded to receive the securing nut 
of the sliding and rotating valves. Across these screw threads are cut two feather- 
ways, diametrically opposite, to receive the feathers on the thrust ring. The 
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retained in that position by a securing nut. The securing nut is cylindrical and 
screw-threaded internally to fit the threads on the piston rod and machined externally 
to fit into a recess in the rotating valve. A hole is bored axially through the rear 
end of the nut and rod, through which passes a split pin. Interposed between the 
securing nut and the rod is a thrust ring having two feathers to engage the featherways 
on the rod, and two anti-friction washers to prevent seizure of the securing nut against 
the valve. 

The front portion of the rod, where it projects from the buffer, is slightly reduced 
in diameter and provided with two feathers to take the bevel wheel segment of the 
cut-oif gear. The portion of the rod that projects from the cradle cap has a coarse 
thread to take the piston rod nut, a hole being bored through the nut and rod to 
take a split pin. 


SLIDING VALVE AND ROTATING VALVE. 
rod. Securing* nut 


Rotating v^ve. Control plunger. 


The stiding valv^ of roUed bronze, is bored centrally to pass over the piston rod 
and formed with two featherways to fit the feathers on the rod. It is provided with 
four shaped ports, for the passage of liquid, on its exterior. 

The roiaijng valve» of roEed bronze, is cylindrical and a fairly close fit in the 
cylinder. Four inclined feathers on the exterior engage in the spiral grooves in the 
buffer cylinder and cause the valve to rotate on the rod as it moves along the cylinder 
during recoil and run-out. The interior of the valve is bored to suit the rod, on which 
it rotates easEy, and four plain ports are cut through the body of the valve for the 
passage of liquid. These ports are of shghtly larger angular dimensions than those 
of the sEding valve. A small countersunk radial hole leading from the outer surface 
of valve to each port prevents , any accumulation of pressure between the valve 
and the cylinder wall. The rear part of the valve is hoUowed for about half its length 
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The guide is formed square at one end for the application of a , spanner, whilst at 
the other end it is screw-threaded to screw into the hole at the front end of the 
buffer cylinder. It is bored internally in two diameters, that at the top being 
for the reception of the valve spindle, whilst tjiat at the lower end is for the collar 
and spring. The extreme lower end is screw-threaded to take the seating, Aronn<i 
the interior surface of the upper baring are cut four longitudinal grooves for the 
passage of air or liquid. 

The seating is a small flanged collar, screw-threaded externally to screw into the 
lower end of the guide. Internally, near the centre, is formed a flange to act as a 
i^ting for the valve. _ ' . ^ . ■. ' 

The collar is a small sarew-threaded washer around th€^ periphery of which are 
cut six equally spaced longitudinal grooves whilst a hole is bored axially through 


A thrust ring and two anti-friction washers ^e fitted to the buffer piston to 
prevent excess longitudinal movement of the rotating valve. ' ■ 

The reservoir or tank (Fig. 23) is a longitudinal boring through the block which 
is closed at each end by a plug which is screwed and sweated in position. Com- 
munication between the reservoir and buffer cylinder is by a small vertical passage 
in the block towards the rear end. At the front end is a vertical boring which is 
screw-threaded for the reception of an oil adapter plug M. 

The lower end of the plug is formed with a flat projection on which is engraved 
three lines, the upper one being engraved f , the centre one and the- lower These 

markings are intended to be used to show the amount of liquid in the reservoir, 
therefore, the plug is also a dipstick. / / 

The quantity of oil required to fill the buffer cylinder and reservoir is approxi- 
mately 15 pints. 

The snifting valve (Fig. 27) is provided to allow of the ready escape of surplus 
liquid or accumulated air, which might otherwise prevent the gun returning fully 
to the run-out position and consists of a guide, seating, collar and valve. 



the collar and valve spindle through which passes a split pin to secure the collar on 
the spindle. 

The valve is a.countersunk-headed spindle which is screw-threaded in the centre 
to receive the collar, whilst the upper end is slightly enlarged to fit the boring at the 
upper end of the guide. Between the collar and the upper end of the seating is 
placed a spiral spring, therefore, when in position in the cylinder block, slight digital 
pressure on the upper end of the valve spindle will compress the spring between the 
collar and seating, taking the countersunk head of the valve away from the seating, 
leaving a passage between the valve and its seating through the grooves in the collar 
and out between the top of the spindle and the guide. 

The new pattern snifting valve differs principally from the previous pattern in 
being of a spring loaded baU type in place of a cone spindled valve, the old pattern 
being obsolescent. 

The cut-off gear (Fig. 28) is fitted to the right side of the cradle. Its function is 
to automatically control the length of recoil, so as to prevent the recoiling portions 
touching the trail or ground, thereby damaging the equipment. 

The length of the recoil depends upon two main factors, the energy of recoil and 
the size of the flow space past the sliding and rotating valves in the buffer. Assuming 
the recoil energy to remain constant, the length of recoil can be varied by altering 
the size of the orifice or flow space past the sliding valve and this is put into effect by 
the cut-off gear. The normal setting of the gear places the sliding and rotating valves, 
before firing, in such a position relatively fhat the rotating valve must travel 40 inches 
to close the flow space completely with the gun at zero on the elevation scale. The 
cut-off gear working automatically as the gun is elevated, causes the sliding valve 
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ports to move away from the rotating valve ports, so that at 40 degrees elevation 
the rotating valve has to travel only 16*5 inches before the flow space is closed. The 
distance to the closing of the ports for intermediate angles is roughly proportionate 
to these two. 

It must be observed that the mechanical closing of the ports of the sliding and 
rotating valve fixes the theoretical maximum recoil lengths only. With the valves 
in good fitting condition, closing of ports should mean the termination of recoil, 
but in practice it is found that the recoil continues some distance beyond the point 
where the ports are completely closed. The amount of overrun varies with the angle 
on the quadrant scale, being greatest at the highest angles, so that the nominal 
recoil, as distinct from the theoretical recoil, may range from 36 inches at zero to 
20 inches at 40 degrees. The angles quoted against recoil lengths do not refer to 
angles of elevation, but to the relative position of trail and cradle as indicated on the 
quadrant scale below the sight gear. 

The gear consists principally of the following parts : — 

Bevel wheel s^ment, bevd pinion segment, connecting link, actuating rod and 
locking lever. 
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The l)evel wheel segiBeatj , of ' ;s^ bored internally and formed with two 
featherw^ays to engage the feathers on the bnffer piston rod. A flange on the 
segment, which contains nine teeth, engages similar teeth on a bevel pinion ; the 
two teeth at one end of the segment are placed wider apart than the remainder to 
engage a large tooth on the bevel pinion. 

The bevel pmion segment, of steel, is a short spindle with featherways formed at 
one end to engage a connecting link actuating lever. This end is also screw-threaded 
for the reception of a slotted nut and keep pin to retain the lever on the spindle ; 
in addition, the slotted nut secures the segment in the front cap. The other end of 
the segment has a flange with nine teeth, the end one of which is larger than the 
remainder to engage with the two teeth which are wider apart on the bevel wheel 
segment ; this ensures correct assembly. In rear of the flange is a machined surface 
to engage the bronze bush in the front cap. 

The connecting link comprises an actuating lever, connecting rod, screwed bush 

and ' adjusting' nut . 

The actuating lever has a boss at its lower end which is bored internally and 
prepared with feathers to engage the featherways on the bevel pinion segment. The 
upper end of the lever is also bored to engage the forked end of the connecting rod. 

The connecting rod is flattened in the centre, with a fork formed at one end to 
engage the actuating lever ; the fork is bored axially, one projection being screw- 
threaded to receive the lever pin, whilst the other end of the rod is screw-threaded to 
receive the connecting nut. Between the flattened portion and the screw thread is a 
flange, and below this a machined portion to pass through the centre of the screwed 
bush, the rod being retained in the bush by the nut screwing over the screw-threaded 
portion an<| retained by a split pin. This method of assembly allows rotary movement 
of the rod in the screwed bush. 

The lever pin is flanged, with a loop at one end and a screw thread at the other to 
engage the threaded projection on the fork. 

The screwed bush is cylindrical and screw-threaded externally at one end to 
engage with the screw threads in the interior of the adjusting nut to which it is 
secured s^ainst rotation by a split pin passing through the periphery of the threads, 
thereby making the bush and nut one unit. 

The adjusting nut, of steel, is an elongated cylinder, formed hexagonal externally 
at one end and terminating in a taper, and engraved with a small arrow to act as a 
reader for the adjusting screw. In front of the hexagon an elongated slot is cut 
through the nut to take a cotter pin which secures the adjusting nut to the adjusting 
screw, whilst above the slot is engraved an arrow and the words TO SHORTEN, 
Engraved on the nut are the words ONE TURN SHORTENS RECOIL -65 INCH, 
all engravings being filled in with red wax. 

The nut has internal screw threads at one end, to engage similar threads on 
the screwed bush, a hole being bored axially through the threads to take a split pin, 
whilst the other end is formed internally with screw threads to take those of the 
adjusting screw. 

The aetuatmg rod comprises a rod, forked end and adjusting screw. 

The rod is a steel tube bent towards the cradle and screw-threaded at one end to 
receive the forked end and at the other to receive the actuating adjusting screw, 
each part being secured by a taper pin. 

The forked end engages with the rear end of the actuating rod where it is retained 
by a taper pin. The other end is formed with two lugs to engage with the lug on the 
right trunnion bracket- The lugs are bored to recefve a connecting pin which is 
retained by a washer and keep pin. 

The adjusting screw has a flange and screw threads at one end, the screw threads 
engaging in the front end of the actuating rod, where it is retained by a taper pin, 
whilst the flange forms a stop to prevent the threads passing too Tar into the rod. 
The other end of the screw is screw-'thr^ded to receive the ccmnecting link adjusting 
nut. . To fmrmt the ' nut* from' rbtafihg^Mtil ^slotted 
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the collar and valve spindle..: through which, passes a split, pin'to' secure .the collar o.n 
the spindle, '7 ■ , 

The valve is a countersunk-headed spindle which is' screw-threaded in the centre 
to receive the collar, whilst the upper end is slightly enlarged to' fit the boring at' the 
upper end of the guide. Between the collar and the upper end of the^ seating is 
placed a spiral spring, therefore, when in. position in the cylinder block, slight digital 
pressure on the upper, end of - the valve spindle will compress the spring between the 
collar and seating, taking the countersunk head of the valve away from the seating,, 
leaving a passage between the'-valve and its seating through the grooves in the collar 
and out between the top of the spindle, -and the guide. 

The new" pattern snifting- 'valve differs principally from the previous pattern in 
being of a spring loaded ball type in place of a cone spindled vah-e, the old pattern 
being obsolescent 

The cut-of! gear (Fig. 28) is fitted to the right side of the cradle. Its function is 
to automatically control the length of recoil, so as to prevent the recoiling portions 
touching the trail or ground, thereby damaging the equipment. 

The length of the recoil depends upon two main factors, the energy of recoil and 
the size of the flow space past the sliding and rotating valves in the buffer. Assuming 
the recoil energy to remain constant, the length of recoil can be varied by altering 
the size of the orifice or flow space past the sliding valve and this is put into effect by 
the cut-off gear. The normal setting of the gear places the sliding and rotating valves, 
before firing, in such a position relatively Chat the rotating valve must travel 40 inches 
to close the flow space completely with the gun at zero on the elevation scale. The 
cut-off gear working automatically as the gun is elevated, causes the sliding valve 
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ports to move away from the rotating valve ports, so that at 40 degrees elevation 
the rotating valve has to travel only 16-5 inches before the flow space is closed. The 
distance to the closing of the ports for intermediate angles is roughly proportionate 
to these tw^o. 

It must be observed that the mechanical closing of the ports of the sliding and 
rotating valve fixes the theoretical maximum recoil lengths only. With the valves 
in good fitting condition, closing of ports should mean the termination of recoil, 
but in practice it is found that the recoil continues some distance beyond the point 
where the ports are cbmpletely closed. The amount of overrun varies wdth the angle 
on the quadrant scale, being greatest at the highest angles, so that the nominal 
recoil, as distinct from the tfmretical recoil, may range from 36 inches at zero to 
20 inches at 40 degrees. The angles quoted against recoil lengths do not refer to 
angles of elevation, but to the relative position of trail and cradle as indicated on the 
quadrant scale below the sight gear. 

The gear consists principally of the following parts : — 

Bevd wheel segment, bevel pinion segment, connecting link, actuating rod and 
locking lever. 
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■ The hevel wheel segmeEt, of steel, is bored internally and formed with two 
feathen^ays to engage the feathers on the buffer ' piston rod. A flange on the ■ 
segment, which contains nine teeth, engages similar teeth on a , bevel pinion ; : the ' 
two teeth at one end of the segment are placed wider apart than the remainder to: 
engage a large tooth on the bevel pinion, , 

The bevel pinion segment^ of steel, is . a short spindle with featherways formed at 
one end to engage a connecting link actuating lever. This end is also screw-threaded 
for the reception of a slotted nut and keep pin to retain the lever on the spmdle ; 
in addition, the slotted nut secures the segment in the front cap. ^ The other end of 
the segment has a flange with nine teeth, the end one of wbich is larger than the 
remainder to engage with the two teeth which are wider apart on the bevel wheel 
segment ; this ensures correct assembly. In rear of the flange is a machined surface 
to engage the bronze bush in the front cap. 

The eomiectliig link comprises an actuating lever, connecting rod, screwed bush 
and adjusting nut. ^ ^ . 

The actuating lever has a boss at its lower end which is bored internally and 
prepared with feathers to engage the featherways on the bevel pinion segment. The 
upper end of the lever is also bored to engage the forked end of the connecting rod. 

The connecting rod is flattened in the centre, with a fork formed at one end to 
engage the actuating lever ; the fork is bored axially, one projection being screw- 
threaded to receive the lever pin, whilst the other end of the rod is screw-threaded to 
receive the connecting nut. Between the flattened portion and the screw thread is a 
flange, and below this a machined portion to pass through the centre of the screwed 
bush, the rod being retained in the bush by the nut screwing over the screw-threaded 
portion and retained by a split pin. This method of assembly allows rotary movement 
of the rod m the screwed bush. 

The lever pin is flanged, with a loop at one end and a screw thread at the other to 
engage the threaded projection on the fork. 

The screwed bush is cylindrical and screw-threaded externally at one end to 
engage with the screw threads in the interior of the adjusting nut to which it is 
secured against rotation by a split pin passing through the periphery of the threads, 
thereby making the bush and nut one unit. 

The adjusting nut, of steel, is an elongated cylinder, formed hexagonal externally 
at one end and terminating in a taper, and engraved with a small arrow to act as a 
reader for the adjusting screw. In front of the hexagon an elongated slot^ is cut 
through the nut to take a cotter pin which secures the adjusting nut to the adjusting 
screw, whilst above the slot is engraved an arrow and the words TO SHORTEN. 
Engraved on the nut are the words ONE TURN SHORTENS RECOIL -65 INCH, 
all engravings being filled in with red wax. 

The nut has internal screw threads at one end, to engage similar threads on 
the screwed bush, a hole being bored axially through the threads to take a split pin, 
whilst the other end is formed internally with screw threads to take those of the 
adjusting screw. 

The actaating rod comprises a rod, forked end and adjusting screw. 

The rpd is a steel tube bent towards the cradle and screw-threaded at one end to 
receive the forked end and at the other to receive the actuating adjusting screw, 
each part being secured by a taper pin. 

The forked end engages with the rear end of the actuating rod where it is retained 
by a taper pin. The other end is formed with two lugs to engage with the lug on the 
right trunnion bracket. The lugs are bored to recetve a connecting pin which is 
retained by a washer and keep pin. 

The adjusting screw has a flange and screw threads at one end, the screw threads 
engaging in the front end of the actuating rod, where it is retained by a taper pin, 
whilst the flange forms a stop to prevent the threads passing too far into the rod. 
The other end of the screw is screw-threaded to receive the connecting link adjusting 
nut. To prevent the nut from rotating until desired, the screw threads are slotted 
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for about half their length, to receive a cotter pin. Midway between the iange and 
the screw thread is a machined portion which is engraved with a horizontal line and 
eight short and one long vertical lines intersecting it. The long line in the centre is 
engraved 0, whilst on either side are four short lines representing two, the 4 and 8 
being numbered, all engravings being filled in with red wax. 

The locking lever, of steel, is a circular boss, bored centrally and formed with 
featherways to engage the feathers of the buffer piston rod. It has a flanged pro- 
jection in which a semicircular slot is cut to engage with a stud on the front cap. 
The nut of the stud retains the locking lever in the required position. To indicate 
this position a small projection is formed on the periphery of the flange on which is 
engraved an arrow which reads in conjunction with the recoil indicator secured to the 
front cap, the arrow being filled in with black wax. 

The locking lever passes over the buffer piston rod from the exterior of the front 
cap and is secured by the nut of the stud and the securing nut of the piston rod. 

The cotter pin secures the adjusting nut and is furnished with a small brass chain 
which is secured by one end link to the looped head of the pin. The other end of the 
chain has a small spring S-hook which hooks into a slot in the lower end of the pin, so 
securing the pin against accidental removal. 

Action of the cut-off gear 

Owing to the pivot of the actuating rod being displaced from the axis of the cradle 
trunnion, the operation of elevating and depressing the gun causes the rod to pull, 
or push, upon the actuating lever, rotating the bevel segments, piston rod and sliding 
valve of the bufier, thereby altering the flow space past the ports in the sliding valve 
and rotating valve. The rotating valve does not move during the operation of 
elevating or depressing, being held by its feathers in the grooves of the buffer cylinder. 

The sliding valve ports thus move away from those of the rotating valve, reducing 
the initial flow space and leaving the valve a shorter distance to travel before the ports 
are closed and recoil terminated. 


ACTION OF CUT-OFF 
GEAR. 


QUADRANT 40! 


(The above figure does not depict the correct direction of sliding valve rotation 
with this equipment, but it does illustrate the manner in which the flow space is 
varied by operating the elevating gear of the carriage.) 

Depressing the gun has the opposite effect. The action of the cut-off gear is 
dependent upon the elevating gear and ceases when the elevation has been applied. 

feeupemtoir comprises two cylinders, lying side by side* -the one on the left, 
looldiig firoin the breech, is known as the liquid cylinder, the other 'as the H.P. 
cylinder. Although contained in the same cylinder block as the buffer, there is no 
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in the rear portion, the two elements being separated by a floating piston suitably 
packed to prevent intermixing of the air and liquid. 

The air is maintained tmder an initial pressure of 600 lb. per square inch, thus, 
on recoil, the piston sweeps the liquid from the liquid cylinder into the H.P. cylinder. 


il, the piston sweeps the liquid from the liquid cylinder into the H.P. cylinder. 
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Fig. 30'. .■ 

forcing the floating piston to the rear, stfll further compressing the air. On recoil 
ceasing, the reaction of the air pushes the floating piston forward, expelling the 
surplus liquid from the H.P. cylinder into the liquid cylinder, carrying the gun 
forward into the run-out position. 

The Mquid cylinder consists principally of a cylinder, dust excluder, retarding 
valve, piston rod, piston head packing, locking plunger, piston rod packing and 
safety collar. 

^ The cylinder is bored out of the cylinder block, tapered internally for a short 
distance at the rear to facilitate the assembly of the packed piston and prepared at 
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the rear end to receive the dust excluder* , The front part of the cylinder is prepared 
to receive the stuffing box and packings, in rear of which a shoulder is formed against 
which fits a seating for the retarding . valve. Between the stuffing ^ box and the 
shoulder an opening or communicating, channel is bored in the side into the H.P. 
cylinder. 

The dust excluder (Fig. 30} comprises: cap, knob, plunger" and ring,., all of rolled 
bronze and retained by a strap. ■ 

The cap is cup-shaped, having a" flange at the rear and machined externally to 
make a tight fit in the rear end of the recuperator cylinder. On the periphery of 
the flange a small prajection is formed which engages with a projection on the rear 
end of the cylinder to position the cap. The rear end is bored and screw-threaded 
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lubrication purposes but to allow for the passage of air) and in the centre for a knob. 

The knob is retained by^ riveting and is recessed for a spring and screw-threaded 
for a retaining ring. Passing through a central boring in the ring is the plunger, 
which has a flange at one end and is rounded at the other to fit into the hole in 
the strap. 

The strap, of steel, is semicircular in shape and retains the dust excluder in 
position in the end of the cylinder by having a hole bored in it through which pass^ 
the plunger. A hole is drilled in each end of the strap for the reception of the screws 
which secure it to the exterior of the cylinder block. 

By pressing in the plunger against its spring the former is disengaged from the 
strap, which then hinges on its securing screws, so releasing the dust excluder. 
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The front end of the rod is slightly reduced in diameter and formed with two wide 
feathers, diametrically opposite each other, for the reception of the safety collar, 
whilst just in front is formed a feather to engage in a featherway in the front cap. 

The extreme front end is formed with coarse threads to receive the front nut. 
The safety collar is formed with a small projection and is bored for a split pin which 
passes through the collar and piston rod. The collar is engraved with the words 
NOT TO BE REMOVED UNTIL PRESSURE HAS BEEN RELEASED, the 
engraving being filled in with red wax. The front nut is slotted and is retained on 
the rod by a split pin passing through an axial hole drilled in the front end of the rod. 


The retarding valve (Fig. 31), of bronze, with its seating and spring, fits into the 
front end of the recuperator cylinder ; the seating fits up against the shoulder and is 
retained by the stuffing box. The regarding valve and spring fits and slides on the 
recuperator piston rod', the spring taking a bearing between a shoulder on the valve 
and a projection on the stuffing box. The valve lies between the interior of the 
stuffing box and the valve seating and is coned to fit the seating, having four holes 
drilled through the head to permit the passage of liquid when the valve is closed ; 
two circumferential oil grooves are provided in its interior. The valve opens during 
recoil and is closed by the spring immediately recoil has terminated ; when open, 
the flow space around the valve is considerable ; when closed, the flow space is 
confined to four small holes. 

The piston rod is of steel, the rear part being formed with a flange which performs 
the function of a supporting ring, one side being shaped for the U-section packing and 
the other for the compressed packing. In front of the flange the rod is screw-threaded 
to receive the front packing supporting nut which is secured by a split pin, whilst the 
extreme rear end is recessed and screw-threaded internally for the locking plunger 
and its rolled bronze bush. Externally the rear end is screw-threaded to receive the 
rear packing supporting nut. 
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The pistoE head pacMi^ (Fig. S2) consists of a Mgh 'pressure and low pressure 
packing which is separated and supported by the flange formed on the rod. The 
high pressure packing is on the front side of the flange, and consists of two No. 6 or 
No. 10 U-section packing rings which are secnred on" the rod. by the front packing 
■ supporting nut. ' The front packing supporting iiut^ is a, hexagonal flanged steel nut 
having a hole bored in each face of the hexagon for a split pin, 'whilst six small holes 
are bored through the flange to allow the oil under pressure to pass through to the 
U-section packing. 

The low pressure packing is assembled on the rear side of the flange on the rod 
and consists of a ring of hemp, lead wire and graphite compressed packing which is 
supported by a collar, secured, and placed under compression by the rear packing 
supporting nut. The rear nut is recessed internally and screw-threaded to pass over 
the screw threads on the end of the piston rod and secured against rotation by a 
locking plunger. 

The locking plunger is square in section and retained in the recess in the end of 
the rod by a screwed bush and kept up to its work by a spiral spring. The rear end 
of the rear packing supporting nut is formed with a square hole into which fits the 
plunger. The application of the wrench to the hexagon nut disengages the plunger 
from the nut ; it may then be rotated for tightening or removal purposes. Removal 
of the wrench allows the spring to force the plunger into the hole in the nut, so 
locking it. 

The piston rod packing (Fig. 81) consists of a gland, packing and supporting 
rings contained in a steel stuffing box. The U-leather ring is a No. 2 U-section 
packing ring, afl other components being similar to those described for the buffer 
piston, but smaller in diameter* 

The H.F* cylinder consists principally of a cylinder, floating piston and stuffing box. 

The cylinder is the central boring of the block and is closed at the rear end by a rear 
closing plug which is screwed and sweated in position and positioned by a grub screw. 
The front end of the cylii^er is prepared to receive the floating piston with its packing 
and stuffing box whilst the interior of the cylinder is plain and highly polished. 

The rear dosing plug (Fig. 38) is formed with a small rectangular projection on 
its rear face through which are bored two holes, the upper one passing right through 
the plug and the lower one terminating at about 6-5 inch from the front face. 
Between these two borings is an axial b^oring connecting the two together at the 
front end. The upper boring is prepared for the reception of the air valve and its 
components, whilst the lower one is prepared to take the adapter hole plug. The 
adapter hole plug has a hexagonal head and screws in against a fibre washer. The 
rear face of the plug is engraved with a letter H, the letter being filled in with red 
wax. The shank of the plug has a longitudinal and circumferential groove cut in it 
to allow for the release of the air in the cylinder when desired, without completely 
removing the plug. The passage leading from this adapter hole into the cylinder 
is controlled by the valve. 

The air valve (Fig. 83) consists of a valve, spindle, packing and gland. 

The valve is a small steel spindle with a coned head at one end and a 
circumferential groove at the other, around which passes a piece of -wire to secure 
it to the spindle. The point of the cone is hardened. 

The spindle is form^ with three longitudinal grooves at one end for the passage 
of air and formed square at the other for the application of a key. 

The rear face is engraved with the letter K, the letter being filled in with red wax. 
Towards the front end screw threads are cut to engage the fcring in the rear plug. 

Around the spindle is wound some round grease packing, on either side of which is 
placed a rolled bronze neck ring. The packing is retained in position by a roiled 
broi^ gland. Over the points of the hexagon head of the gland is placed a steel 
locking plate ; the plate Is pear shaped and formed with twelve serrations to fit 
mm the points of the hexagon, the plate being secured by a set screw. 

The front end of the H.P. cylinder is screw-threaded to receive the stuffing box. 

The floating piston (Fig. 84) consists of a packed piston and tail rod, the latter 
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passes out through a stuffing box and forms an indication or tell-tale of the position 
of the piston in the cylinder. The reader for the tell-tale is the rear edge of the slot 
in the floating piston rod cover, consequently, the usefulness of the tell-tale function 
is lost when the front cap is removed or the cylinder block not fully run out. 

Neglecting the friction of the packings, the pressure in each side of the floating 
piston is equal. As, however, the tail rod is exposed to atmospheric pressure only, 
the pressure per square inch on the liquid is greater than the pressure per square inch 



be intensified, and should 
therefore prevent the escape of air over the piston. The liquid is itself prevented from 
passing the piston by the action of the piston packings. Theoretically, therefore, 
the air and liquid should not mix; in practice, however, they often do. This 
intermixing may be due to faulty packings, variations in dimensions of the cylinder 
and piston fittings, or to the small margin of intensification being neutralized when 
the packings are tight. The air may pass to the liquid side, or the Liquid may pass 






to the air side, or again, the two -escapes may be found in conjunction. ' For' these 
causes it is not possible to accept the position of the, tail rod.as an absolutely correct 
indication of the state of the recuperator, ' Tests' are gwen,. on., page 90, by means of 
which correct conclusions can be more readily reached. 

The floating piston head, of steel, is hollowed from the rear for the dual purpose 
of lightness and to increase the capacity of the reservoir. It is recessed in front to 
receive the rod and screw-threaded to recew a screwed ring. • It is, prepared on the 
exterior with a flange w^hich is shaped to form a supporting ring.at the front end, whilst 
at the rear end the exterior is screw-threaded to receive a packing securing nut. 

Later design piston heads are solid instead of fabricated. 


The rod, of steel, is cylindrical and bored for the whole of its length, the front end 
being prepared for the reception of a non-return valve and plug. A flange is formed 
on the rear end where it enters the head, and coned on its rear face. The rod is 
secured to the head by a screwed ring ; this method of attachment provides 
flexibility and leads to smooth working. Two axial holes are bored just in front 
of the flange to allow for the passage of liquid from the centre of the rod to the 
cylinder. These holes coincide with a deep circumferential groove which is formed in 
the interior of the screwed bush. Two longitudinal holes are bored through the bush 
from its front face to the groove, therefore oil passes along the interior of the rod, 
through the axial holes and into the grooves in the bush and from thence to the 
cylinder by the holes in the bush. The front part of the rod is formed with two 
fiats for the application of a spanner during assembly or dismantling. The bush is 
retained by means of a split pin passing through the periphery of the screw’ threads of 
the screwed bush and the end of the piston head. The flange on the piston head has 
s& small holes bored in it to allow the oil access to the packings. 

A new pattern floating piston rod will be found on the latest equipments. 

The rod (Fig. 34), of steel, is solid having a recess at the front end which is screw- 
threaded to receive a plug or a withdrawing tool. Approximately two inches from 
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the front end two flats are formed, diametrically opposite, for the application of a 
spanner to prevent the rod rotating whilst tightening up the plug or withdrawing 
tool. A letter L is stamped at the front end of the rod, on the upper surface, and 
filled in with red wax. A flanged head is welded to the rear end, where it enters the 
piston head and is coned on its rear face. 

The rod is secured to the piston head by a securing ring ; this method of attach- 
ment provides flexibility and leads to smooth working. The screw'ed ring is secured 
by means of a split pin passing through the periphery of the screw threads of the 
screwed ring and the end of the piston head. 

The flange of the piston head has six small holes bored in it to allow the liquid 
access to the packings. Where this rod is fitted, the recuperator is filled through 
the N plug. 

The piston packing is in two parts, front and rear. These packings are divided by 
a packings dividing ring of rolled bronze and formed with a semicircular groove on 
each side to fit the packing rings. On each side are two inverted type No. 6 or 
No. 9 U-section packing rings and a packing supporting collar of rolled bronze. 


H.P.CYLINDCR STUFFING BOX. 



Fig. 35 


The collars are provided with six small holes to allow liquid or air access to the lip 
of the packings and so increase the sealing effect. The lips of the packings are placed 
in the opposite direction on each side to facilitate this function. The whole assembly 
is retained on the head by the packing securing nut ; the nut is a flanged slotted nut, 
the flange of which is bored with six small holes to allow access to the packings of 
the air under pressure, the nut being retained by a split pin. 

The non-return v^ve by which the recuperator and floating piston chamber are 
filled with oil is contained within the front end of the fioating piston rod and protected 
against damage by a plug. 

The plug, of steel, is hollow and formed square externally for the application of a 
spanner and screw-threaded at the rear end for insertion into the front end of the 
floating piston rod. The front face of the plug is engraved with the letter L, the 
letter being filled in with red wax. 
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The valve comprises a seating, valve and ring. 

The seating is cylindrical and prepared internally for thejeception of the valve 
and its spring and ring. ;-,'.The valve. is a small steel spindle with a coned head which 
is retained in the centre of the seating by the ring. Fitting over the spindle between 
the head and the rolled bronze ring is a spiral spring. Externally the seating has a 
flanged head to form a stop, whilst a screw thread is cnt about its centre to fit the 
interior of the rod. Two slots about | inch in length are bored through the seating 
from side to side to allow for the passage of oil. Screwdriver slots are prepared in 
the end of the ring and seating for the application of a tool mench for removal and 
assembly. 

The stuffing box of the floating piston is of steel and is in the form of a long box 
which performs the dual function of containing the packing for the rod and also forms 


REAR END 


Snifting valve 


FRONT END 


a support. The . front ■ end contains the gland and the rear end the packmg to 
transmit the pressure of ' the gland to the packing, a long rolled bronsse ■ tube^ is 
interposed. The gland is of steel and formed with eight semicircular slots in which 
engage the ' projection on the locking arm. 

The packing, contained within the rear end of the stuffing box, consists of a ring, 
of compressed packing, compressed by the gland between the shaped end of the 
tube and a U-packing backing collar, , whilst between the backing collar and a 
U-packing supporting collar is a No. 2 U'-section packing ring.^ Both the U-packing 
supporting collar and the rear end of the stuffing box have six small holes to allow 
access, of the oil, to the U-packing. . 

In later pattern stuffing boxes (Fig. 35) the U-pacl^g backing collar is formed 
integral with the stuffing box, the rear end of the box being screw-threaded externally 
to receive a supporting collar retaining nut. The nut is prevented from rotation by 
a check screw. They also differ from the original in that a flange with two locating 
holes is placed over part of the screwed portion, whilst the new pattern compressed 
packing supporting tube differs from the former pattern in having^ a bronze sleeve 
brazed into the steel outer sleeve to form a guide for the floating piston rod. 

The glands of the buffer, liquid cylinder and H.P. cylinder are locked against 
rotation by a glands locking arm (Fig. 36). 

The arm is a steel bar with five projections formed on it. Two of the projections 
are bored to pass over the locking arm positioning plates, where they are secured by a 
knurled nut and split pin, the other three projections are each provided with a spring 
plunger which fit into the slots formed in the periphery of the glands. 

The latest pattern glands locking arm is supported on a left and right locking arm 
supporting bracket. 

The arm is a steel bar with three projections on its under side to engage in the 
slots of the glands of the cylinder block to prevent them rotating, where they are 
retained by a torsion spring fitted to each supporting bracket. The projections are 
disengaged from the slots by inserting a screwdriver under the flanged ends of the 
arm, through a hole provided in each side of the front cradle cap. 

The quantity of oil required to fill the recuperator and floating piston cylinders is 
approximately nine pints. 

Action of buffer and recuperator 

Before firing, the operation of elevating in conjunction with the cut-off gear 
rotates the buffer piston rod and with it the sliding valve so that the ports are in the 
correct position to give the most suitable length of recoil, in accordance with the 
reading on the quadrant scale. 

On fii^, the gun and recuperator block slide between the guides in the cradle, 
taking with it the buffer and recuperator cylinders, which are drawn over their 
pkton head. The liquid in the bufler cylinder is forced from front to rear of the 
sMing and rotating valves, through the ports of the valves ; at the same time the 
liquid in the recuperator is swept by the piston head into the H.P. cylinder, past 
the retarding valve, which is lifted ofl its seating, so pushing the floating piston 
further into the air cylinder, and raising the pressure. These two operations^ 
combine to absorb the recoil energy and check the movement of the gun, 

Durii^ recoil, the grooves in the buffer cylinder cause the rotating valve to rotate 
behind the sliding valve, varying the flow space past the two valves, thus graduating 
the pressure within the buffer cylinder and regulating the movement of the gun. 

On recoil ceasing, the retarding valve is closed by the action of its spring and the 
sliding valve is forced away from the rotating valve by the action of the liquid 
through the ports of the rotating valve. The air pressure in the cylinder forces the 
floating piston to the front sweeping the liquid from the H.P. cylinder into the 
recuperator cylinder through the holes in the retarding valve, thus carrying the gun 
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and recuperator block forward to the run-out position and retaining it there at all 
angles of elevation. 

Buiing run-oat, the closing of the retarding valve restricts the flow space in the 
recuperator system to the four small holes in the head of the valve, with the result 
that the passage of liquid is retarded. As the sliding valve is clear of the rotating 
valve, the shape and size of the ports provide that, during the greater portion of the 
run-out, the flow space is large and little resistance is offered by the buffer to the 
parage of the oil in passing from the rear to the front of the rotating valve, therefore 
a rapid run-out is experienced. 

As the gun nears the run-out position the control plunger enters the control 
chamber (which has meanwhile been filled with liquid) and displaces the liquid 
there, at first by way of the flat on the control plunger and the run-out adjusting 
valve but in the final inch or so, by the space past the adjusting valve only, so 
preventing the gun returning violently to the firing position. 

Care and preservation 

Many considerations affect the correct working of the recoil system. Broadly 
these may be grouped under three headings : — , . 

1. The correct filling and charging of the system. 

2. Packings. 

3. The careful observation of the system both in and out of action. 

1. The correct fflling and charging of the system 

It is most important that the system should be correctly filled and charged 
in accordance with the instructions laid down on pages 89 to 90. Should these 
operations be performed incorrectly or should there be any appreciable loss of 
liquid, or variations in air pressure, unsatisfactory recoil and run-out must be expected. 

The energy of recoil is absorbed mainly between the buffer and recuperator, 
although a certain amount is taken up in overcoming the friction in the slides and 
packings. The proportion of work done by the buffer and recuperator in checking 
recoil depends on the length of recoil. At low angles of elevation and long recoils 
the ^eater stress comes on the recuperator, whereas at high elevations and short 
recoils the buffer does most of the work, therefore, irregular recoils at low elevations 
are more' likely to be due to a faulty recuperator than a faulty buffer; at high 
elevations the reverse is the case. 

Until the spade is fully embedded in the ground, the recoils of the gun will 
probably be shorter than usual. 

The heating of the liquid, due to the rate of fire or length of time in action, will 
cause it to expand slightly in the buffer and recuperator, with a consequent decrease 
in Its viscosity. This expansion will cause a slight increase in the air pressure of the 
rteuperator, but these changes will not have any practical effect on the length of 
recdl. 

The method of filling the buffer provides for a small air space being left when the 
buffer md reservoir are correctly fiUed. Should this precaution be omitted and the 
reservoir completely filled, then any expansion of the liquid may prevent the gun 
rrtUming fuUy to the run-out position. This fault, however, is easily remedied by 
discharging the surplus liquid past the sniffing valve. 

The sniping valve must not be operated whilst the gun is at an angle of depression 

Variations in atmospheric temperature will have a very important effect on the 
pressure within the recuperator. The normal pressure per square inch is 600 lb 
If the temperature risp or falls, so will the pressure. The limits of deviation of the 
air pressure for obtaining a satisfactory run-out are dependent on the tightness of the 
packings, consequently, unless extremes of temperature are experienced little trouble 
need be expected as a result of the air becoming heated or cooled, and so long as the 
gun is bemg taken up to ffie run-out position with reasonable speed and lack of 
violence, there should be no need to adjust the recuperator. 
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IieBgtli of recoil 

The extreme length of recoil is fixed by the metal-to-metal dimension between 
the buffer piston and its staffing box ; , in this- case it is 42 inches. ThiS: length 
should not, however, be reached, as it will lead to damage to the buffer. , 

The recoil indicator scale is graduated for nominal recoils and the design of the 
carriage gives clearance at all angles of elevation for the nominal recoils, but . in,, 
practice, the cut-ofi gear should be adjusted before these distances are reached. 

The nominal length of recoil must,, therefore, be viewed in the light, of being the, 
maximum permissible, as, if they are exceeded, damage to the equipment - will 
inevitably follow. On the other hand, abnormally short- recoils -are to, be avoided 
and just as much care is necessary to guard against short as is usually spent in 
avoiding long recoils. 

Control of nm-oiit 

The rim-out of the gun has an important bearing on the steadiness and service 
of the equipment. It is effected by the air pressure in the recuperator, consequently, 
any rise in the pressure above normal will tend to carry the gun more rapidly to the 
front ; any loss of pressure will, on the other hand, tend to a sluggish run-out. The 
run-out is controlled in the first stage by the retarding valve, but in the final stages 
the control plunger and run-out adjusting valve are the determining factors. With a 
given pressure, it will be easier to run out at the lower elevation, owing to the reduced 
gravity factor. The last few inches being the most important, the whole practical 
consideration of the question may conveniently be confined to the run-out adjusting 
valve. This valve is set as the result of proof, and in ordinary circumstances this 
setting should carry through for a long time. As, however, the valve is easily 
manipulated, there arises a tendency to attribute every irregularity in the work of 
the recoil system to the adjusting valve, and recourse is made to it as a general 
remedy. This is to be deprecated; the valve should rarely require re-setting. 
Unsteadiness may be caused through the hasty re-setting of the valve, as, for example, 
when the first rounds give a sluggish run-out due to tight packings the valve is opened, 
with the result that when the packings work easier the run-out becomes violent. 
In general, it will be found preferable to leave all such re-setting to skilled personnel. 

Iioss of air pressure 

This may be due to either leakage of air or leakage of liquid, the latter being the 
more likely cause. Air may pass over the floating piston and cause aeration of the 
liquid, but otherwise air leakage is unusual. Liquid leakage, on the other hand, 
does occur, and, by altering the position of the floating piston, affects the air pressure. 

It must, however, be quite dear that, in action, the vital test for air pressure is 
the working efficiency. If the gun is being taken up to the run-out position 
reasonably and well, there is no need to adjust the recuperator. 

The liquid level and air pressure should be tested periodically. 

Moatiiig piston 

The floating piston performs the threefold function of barrier, intensifier and 
tell-tale, as described on page 79, Actually, it does not carry out any of these 
functions perfectly, as experience shows that the packing of the piston head requires 
attention to maintain it in effective working condition. It is clear that unless the 
packing is efficient, air will escape over the piston into the liquid, or liquid into the air. 
These escapes may occur independently or in combination, consequently, the position 
of the tell-tale is not an absolutely reliable indication of the state of the recuperator. 
Such escapes, if undetected, may lead to serious damage in action. The escape of 
liquid into air is particularly liable to cause trouble, and such liquid must be expelled 
before firing. The tests to ascertain whether escapes are taking place must be carried 
out frequently, and in all cases before firing takes place. 

NOTE.— Should such escapes be excessive, either liquid to air or air to liquid, 
the recuperator system should be emptied, stripped, and the floating piston repacked 
at the first opportunity. ^ ^ 
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Beseivoii 

The reservoir is for the purpose of ensuring that the buffer is kept filled with 
liquid, as any air space in the buffer is to be avoided. The liquid in the reservoir 
becomes hot during firing and exp^inds slightly, causing a small pressure in the 
reservoir. As a matter of fact, this slight pressure is advantageous, as it ensures the 
passage of the liquid from reservoir to buffer. The movement of liquid between 
reservoir and buffer, or vice versa, during the period of recoil or nm-out may be 
considered negligible. 

2. Packings 

Packings are provided at the front of the buffer and recuperator cylinders where 
the piston rods enter the cylinders, and also on the pistons of the recuperator. 

Packings comprise U-shaped rubber rings reinforced by compressed packing rings, 
S.E.A. rings with compressed packing rings or S.E.A. rings only. 

Rubber packings 

With certain exceptions, rubber rings are held in position by supporting rings of 
metal, which are screwed fuUy home, consequently, there is no question of tightening 
rubber packings to prevent leakage. The edge of the rubber rings which bears 
against the piston rod is exposed to the full pressure of the liquid and is so arranged 
that the greater the pressure the tighter it fits. 

Before taking fresh rubber rings into use they should be carefully examined to 
see that they are in fully serviceable condition. 

They should be : — 

{a) Perfectly sound, that is, not perished in any way. 

(b) Perfectly smooth and sharp at the edg«. 

(c) Evenly embedded in their position. ^ 

{i) Handled very carefully] during the operation of assembly to avoid damage. 

(e) Clean and free from grit. 

(/) Free from flaws or cuts. 

Rubber rings will have a preservative coating of collodian varnish and will be 
issued in sealed grease-proof envelopes. 

Upon receipt, the rings will be packed in tins. French chalk will not be used, 
but in order to prevent damage to. the rings they will be kept in their envelopes. 
In certain instances, where more than one size of packing is stored in the tins, it may 
be necessary to tear away the centre of the larger envelopes to permit of satisfactory 
storage. In afl such cases sufficient additional paper or cotton wool packing should 
be inserted, in order to prevent any movement of the rings. 

Rings which are coated with collodian varnish will be assembled in the condition 
in which they are received, provided that the coating is intact. Should the coating 
be scratched or shqw signs of flaking off, it will be removed completely by immersing 
the ring for a few' minutes in warm buffer oil and rubbing lightly with the finger. 
Care must be taken not to distort the ring or damage its surface in the process. 

Any coating which cannot be removed by immersion in warm oil is unlikely to 
cai^ trouble in the recoil system, and should be left on. If, however, a partially 
stripped coating should be met with, which does not respond to the warm oil 
treatment, there is no objection to removal by gently rubbing with a piece of soft 
rag soaked with cellulose thinners or amyl acetate (if available). 

Rubber packings issued vrithout the preparation described above will be packed 
in french chalk in tins and sealed with adhesive tape ; the tins should only be opened 
ivheh packings are required for use and again sealed after withdrawal of the necessary 
rings. 

Cimii^ressed , 

The compressed packing rings are of special manufacture and pressed into shape ; 
with the recuperator piston a special form of packing, fitted with slugs, is supplied! 
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■ ' They are inserted between metal rings or sleeves, and are so arranged' that they can 

be pressed tightly on the moving surface by glands. 

: The" packing rings should be wrapped in oiled paper and stored in tins, boxes, or 
any suitable receptacle, so that the shape and finish may be maintained. They 
should be kept as far as possible in an even temperature. 

Before being taken into use, they are to be carefully inspected to see that they are 

fuEy serviceable. ' j 

in future, all packings will be supplied in tinned-plate containers, designed for the 
protection of spare packing rings when in transit, storage, and against climatic 
conditions. Each container is designed to contain one packing ring, the dimensions 
of which correspond approximately to the internal dimensions of its container. 

After filling, the containers are hermetically sealed and tested, and a contents 
label is affixed to the under side. The number of the container and Part No. are 
stamped on the lid. A,_ 

.S.E.A. paddles , ■ 

\¥ith the recuperator pistons, adjustments to packings are not necessary as the 
rings face the pressure, therefore, if correctly assembled, clean and in good condition, 
they are not likely to permit leakage. Should they be cut or rest on a gritty surface, 
etc., trouble may readily arise. 

Care should be taken that the securing nut of the S.E.A. packings is only hand 
tight. 

j' Treatment o! new paekmgs 

After assembling the packings of the recuperator or floating piston, the exterior 
of the rings should be well smeared with a mixture of graphite and mineral jelly 
in order to reduce friction between the packings and the cylinder walls and also to 
facilitate assembly of the piston into the cylinder. Where U-shaped rings are used 
in stuffing boxes, etc., the parts in contact should be well rubbed with the mixture 
before being assembled into their respective position. 

In every case before applying the mixture, care must be taken to ensure that the 
packings are free from grit, or any foreign matter wffiatsoever. A similar precaution 
should also be observed as regards the mixture. If the graphite and mineral jelly 
mixture is not available, the various packings should be dipped, before assembly, 
in clear oil similar to that used in the recoil system. 

In no circumstances will tallow be used for smearing the packings, 
i With fioating pistons, packings will, on assembly, be treated with graphite 

grease, precautions being taken as in the preceding paragraph regarding the presence 
j of grit or foreign matter. 

I Lealt^e 

j The object of all such packings is to prevent liquid leakage, consequently, when 

j leakage is observed, an inspection of the packings should be carried out. With 

I the gun and equipment fully assembled, liquid leakage from all three packings shows 
j itself by dripping at the rear of the cradle when the gun is elevated slightly. To 

' determine which packing is at fault, the hinged door on the lower surface of the front 

^ cap should be opened and the gland packings inspected. Internal leakage over the 

^ floating piston head is dealt with on page 83. 

Having located which packing is at fault, the appropriate remedy should be 
applied, either by tightening or repacking. 

I l%hteiiiiig glands 

The operation of tightening glands must be carried out with discretion, as a gland 
which is too tight is just as likely to cause leakage as one which is not tight enough, 
moreover, undue tightness in the gland is detrimental to the run-out of the gun and 
to the wear of the working parts. 

^ When glands are tightened or packings adjusted or replaced, the gun must be 
puUed back a foot or so by means of the pulling back apparatus and then released to 
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test the efficiency of the run-out. This operation must be repeated two or three 
times and the packings adjusted, if necessary, until a satisfactory run-out is obtained. 

If a leakage cannot be stopped, or kept within reasonable limits by judicious 
tightening, a supplementary packing ring must be inserted, or if a supplementary 
ring is already in use, the defective packing must be replaced by a new ring. Should 
the leakage continue, the cylinder block must be removed and sent for repair, being 
replaced by a spare block. In some cases it may be more convenient to return the 
complete carriage to the workshop. 

The glands, therefore, should be inspected as often as opportunity permits and 
tightened if necessary. Such inspection must be carried out before firing, and, if 
possible, during pauses, in, or after, action. 

A gland packs better if tightened when the packings are hot from firing, e.g. during 
pauses in action. 

Wffien tightening a packing ring the gland should not be screwed home until the 
flange is metal-to-metal with the stuffing box. 

Tightening of glands by artillery personnel should he done very carefully and only 
in emergency. 


3. The caxeful observation of the system, both in and ont of action 

Before leaving the gun park, it should be seen that thd recoil and recuperator 
systems are correctly filled and charged ; that the cylinder block is firmly secured to 
the gun ; that the piston rods are securely nutted to the front cap ; that there is no 
leakage at either of the glands or piston packing ; that the cut-off gear is assembled ; 
also the plugs H, M, N, and coyer L have washers and are properly screwed home. 

During a halt, a rapid survey of the recoil arrangements should be made, to 
ascertain that all is in order, wiith particular attention to leakage past the packings. 

When ordered to prepare for action, the glands should be inspected for signs of 
leakage and, if necessary, tightened. Care should be taken that the gun is properly 
connected up and that all securing nuts are fully home, with keep pins in position. 
The recuperator system should be tested for liquid level and air pressure. If 
considered necessary it should be re-charged. 

During action, air may be taken into the buffer, past the gland, as the gun runs 
out after recoil. The amount will be small, but in time an air pocket may form in 
the buffer, of such dimensions as will prevent the gun returning fully to the run-out 
position, or it may cause the recoils to be irregular, with a tendency towards violence. 
To remedy this, press in the snifting valve, until all froth has disappeared from the 
discharge. 

The run-out adjusting valve can be adjusted during action if necessary, this 
should, however, be left to skilled personnel. 

In general, the functioning of the system should be carefuUy watched, and 
steps taken to apply remedies at once. From the foregoing remarks, it may be 
seen that the len^h of recoil must not be expected to remain constant from round to 
round. The best way to maintain the system in good working order is for the 
No. 1 to keep a clo^ watch on the recoil and run-out, being particular to note 
whether the action is smooth or jerky, whether the carriage remains steady and 
whether the run-out is continuous and complete. These points are of greater 
importance, generally speaking, than critical observation of the exact length of 
recoil, the exact pressure in the recuperator or the amount of liquid in the system. 
In other words, the recoil system, in action, should be judged by results rather 
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Fault 

' Cause 

' Remedy ■' 

Recoil., violent or excessive 

. Air in bufier cylinder. 
Insufficient liquid in buffer. 
Reduced air pressure in re-, 

, GUperator. ■ 

1 Wear of piston and valve. 

Operate snifting valve. 

Fill buffer and reservoir. 

Test and re-charge recuperator. 

Adjust by cut-off gear. 

Recoil short , . . , . , , , 

j Excessive air pressure.. , 
Damaged slides. 

Wrongly set cut-off gear. 
Excess of liquid in recupera- 
tor. 

Packings too tight. 

Test and release surplus. 

Examine and repair. 

Test and adjust gear. 

Test and re-charge recuperator. 

Repack. 

Run-out incoiii,p.lete . 

Run-out adjusting valve in- 
correct. 

Burrs or grit on slides. 

Reduced air pressure. 

Packings too tight. 

Open valve. 

Remove obstruction. 

Test and adjust pressure 

Repack. 

Run-out; violent ... 

Run-out adjusting valve in- 
correct. 

Excessive air pressure. 
Retarding valve fast in open 
position. 

Close valve further. 

Test and release surplus. 

If this is suspected and a few 
rounds fail to move it, then strip 
recuperator and replace valve. 

F'ailure to run-out 

: Air in buffer. 

Run-out adjusting valve 
closed. 

: Burrs or grit on slides. 

Reduced air pressure in re- 
cuperator. 

Packings too tight. 

Operate snifting valve, 
i Open valve. 

Remove obstruction. 

Test and adjust pressure. 

Repack. 


NOTE i. — Reduced air pressure may be due to air alone, or may be caused by 
leakage of liquid from the recuperator ; the precise cause should be ascertained. 
Should the ordinary outside adjustments fail to give satisfactory results, the cylinder 
block should be removed and replaced by a spare block. 

NOTE 2. — Should the gun fail to run-out completely, it is nearly always possible 
to bring it to the firing position by depressing and pushing it forward, and then any 
necessary valve adjustment can be made. 

Pitting 

Occasionally it is found that the buffer and recuperator cylinders show indications 
of corrosion and pitting. To avoid this, the gun is to be pulled back in its cradle 
for a foot or so at least once a month, using the No. 7 pulling-back apparatus. 

eENEBAL PEECAXmOHS 

To ensure that buffers and air recuperators are kept in good order, it is important 
that adjustments or repairs to them must be carried out by artificers, care being 
taken to avoid ingress of grit or foreign matter. Consequently, when a defect 
develops in a buffer or recuperator on service, no attempt will be made to repair it 
whilst it is in the firing line. Instead, the complete cylinder block will be removed 
from the cradle and replaced by a spare one. 

When cylinder blocks are received from R.E.M.E. stencilled FILLED AND 
CHARGED, it must be ascertained that the buffer and recuperator are correctly 
filled and charged, when all stencilled information relating thereto should be 
obliterated. 

During severe weather, buffers and recuperators must be protected as much as 
possible from the cold, in order to prevent the liquid contents from becoming frozen. 
They may be covered with sand bags, sacking or straw, and, if in gun pits, the use of 
braziers or stoves is most beneficial. 
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Service buffer oil should remain unfrozen down to a temperature of 20 degs. 
'..Fahr.- ■ 

Should the liquid become frozen, firing must not take place ; steps will be taken 
to thaw the liquid, but if there is any doubt as to whether freezing has caused damage, 
the cylinder block will be removed'^ for investigation and replaced by a spare block. 

To ascertain if the liquid in the buffer is not frozen, open the sniffing valve and 
liquid should fiow\ For the recuperator, remove cover L and insert testing tool, 
open the tool and liquid should flow. Elevating and depressing the gun or pulling 
the gun back in the cradle, all tend to prevent the liquid freezing. 

Before the recuperator is emptied or disconnected from the carriage, the gun must 
be securely fastened to the cradle to prevent it from sliding back. This may be 
effected, by inserting the running-back stop or by lashing the gun to the cradle. 
Whilst in this condition the cradle should not, except for special reasons, be elevated. 

If the carriage is to remain long in this position the elevating hand wheel must be 
lashed or removed. 

The safety collar must not on any account be removed from the recuperator 
piston rod until all air pressure has been released, otherwise the piston and rod wall 
be blown out violently to the rear of the carriage. 

On no account wrill the stuffing box of the H.P. cylinder be unscrewed before it is 
established heymd doubt that the air pressure has been entirely released. To ensure 
this, the following procedure will be carried out under the supervision of the foreman 
or other responsible person authorized by an O.M.E. : — 

Remove plug H, Unscrew air valve K at least four complete turns. Wait until 
the sound of escaping air has ceased. Carefully remove the valve gland and packing, 
then unscrew the valve and remove it from the block. During this operation, as an 
additional prec^utionaiy measure, ^care will be taken to ensure that no person is 
standing in a direct line wdth the valve. See that the hole between the valve seating 
and the H.P. cylinder is clear. Removal of the H.P. cylinder stuffing box and floating 
piston can then proceed in the normal manner. 

Great care is necessary to see that the recuperator is correctly filled, as too much 
liquid may cause serious damage and put the gun out of action. 

It is essential that the buffer is correctly filled and that the reservoir contains 
liquid at all times in action. 

When replacing the stuffing boxes, etc., the locking arm must be placed in position 
and the fittings in correct alignment. 

Should the cut-off gear be damaged so as to prevent its working, the locking 
lever of the bevel segment is locked at 20 inches recoil. In this position a fixed 
length of recoil is obtained ; this is the minimum, and is of the same length at ail 
angles of elevation. 

LIQUIDS 

The liquid offickily authorized for use in hydraulic buffers and recuperators is 
Hydraulic buffer mineral oil, sometimes referred to as Sen-dce buffer oil, to specifica- 
tion CS.1117A or B. A 2 to 1 mixture of service buffer oil to this specification and 
white spirit to specification C,S.995 wfll be used in sub-cold climates (Zero to 
— 60 degs. Fahr.). 

Under peace conditions, no other liquid whatever is to he used as an alternative. 

On active service, should the supply of buffer oil fail, any ordinary lubricating 
oil may be used, and in extreme cases even water may be employed. These 
alternative liquids may quite possibly cause grave damage to the recoil system if 
they axe retained in the cylinder for any lei^th of time, consequently, every effort 
should be made to obtain a supply of buffer oil as soon as possible, on receipt of which 
the emergency liquid should be removed. 

Under no circumstances whatever will illuminating oils, such as paraffin, kerosene 
or explosive oik like petrol, etc,, he used. 

The liquid must be dry and dean, consequently, before using any liquid it must 
be decanted and strained, particles of dust should be excluded from filling and air 
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tioles, and the wMe operation of filling performed with as mucli .freedom from dust 

as possible. ,■ ■ ■ , ^ "■ ''.■■■ '.z,'"' 

Oil emptied from buffers or recuperators must notf except in great emergency, be 
used again in the cylinders. y 

The receptacles employed for storing and transporting buffer oil must be proof 
against the ingress of moisture, and care must be taken to see that the oil is kept ■ 
thoroughly '' that is, quite free from any admixture with water. The presence 
of water in the oil has a serious effect on the cylinders; eveiy^ precaution will be 
taken to avoid any trouble arising from this cause. 

For this reason receptacles containing buffer oil are to be carefully handled to 
avoid denting or damaging them during transport, and they will not be opened until 
actually required for use, care being taken not to damage the sealing caps, after which, 
if not empty, they will be carefully resealed. They should not be left out in the open. 

TO CHAEGE THE RECOIL SYSTEM 

This operation may be performed either with the cylinder block assembled in 
position on the carriage, or with the cylinder block assembled off the carriage. 

In each case the operation should be carried out in the following sequence 

1. Prepare the recuperator with liquid. 

2. Charge the recuperator with air. 

3. Fill the buffer system with liquid. 

NOTE. — ^The pressure gauge should not be read whilst air is passing either into 
or out of the cylinder, as such a reading is quite unreliable. 

The cylinder block assembled on the carriage 

1. To prepare the recuperator with liquid 

{a) Ascertain that the gun is in the fully run-out position. 

(5) Lash the gun to the cradle or place in position the running-back stop to 
prevent the gun running back. 

(r) Elevate the gun to approximately 10 degrees. 

(d) Remove plug H and open valve K of air reservoir, to facilitate the placing of 
the floating piston. 

(e) Remove the plug N from the cylinder block. 

(/} Ascertain that the safety collar is correctly assembled on the recuperator rod 
and secured by a keep pin. 

(g) Unscrew the floating piston rod cover to obtain access to the rod. 

(A) Place the floating piston so that the end of the rod is 4*75 inches from the face 
of the cylinder block, i.e. 1 *2 inch further into the cylinder than normal. 

(f) Screw the No. 17 adapter into the plug hole N of the recuperator and connect 
up the delivery nozzle of the portable liquid pump. 

(j) Ascertain that the receptacle for the oil is empty and perfectly clean and pour 
in 12 pints of oil. 

(k) Place the suction nozzle of the pump into the receptacle and pump oil until 
it flows freely from the plug hole N of the hydro-pneumatic cylinder. 

{/) Disconnect the pump and adapter and replace both plugs. 

NOTE. — ^The quantity of liquid contained in the recuperator is approximately 

9 pints. . ' 

2. To ehioga Urn foelipBrator with air 

NOTE. — When an empty recuperator has to he charged, an application will he 
submitted to the R. EM. E. for this service. Dry air will be used. 

Air reservoirs held on charge by units are to be used only for replying air lost 
subsequent to initial charging. 



The fono%ving instructions indicate the procedure to be followed when using the 
pump, which should only be adopted in cases of extreme emergency. 

(а) Bring the gun horizontal and see that the recuperator has been correctly 
prepared with liquid as in 1. 

(&) Ascertain that the ^n is in the fully run-out position and secured as in 1 (b). 

(c) Place the No. 5 horizontal air pump in position on the trail. 

(d) Fix the No. 1 pump adapter with the No. 16 pressure gauge in the filling 
hole H and connect up the adapter to the pump by the flexible hose. 

(fi) Open valve K and operate the pump until the pressure gauge reads 630 lb. 
per square inch. 

(/) Close valve K, disconnect the pump hose and fit the blank cap to the adapter. 

(g) Ascertain if the floating piston is now at its normal position, i.e. 5‘95 inches 
from the end of the rod to the face of the cylinder block. If short of this dimension, 
release liquid by opening plug N about one turn only until the rod is in the normal 
position. If in advance of normal, remove plug L, screw in position the suction and 
force hand pump and continue pumping until the rod is in its normal position. 

(h) Check the air pressure by opening valve K and adjust to 600 lb. per square inch 
by unscrewing the blank cap one turn, then close valve K. 

(t) Remove the adapter and pressure gauge and replace plug H. 

3. To fill the buffer system with liquid 

{a) Ascertain that the gun is in the fully run-out position and secured as in 1 (6). 

(б) Elevate the gun to approximately 10 degrees. 

(c) Remove plug M from the reserr’oir. 

(i) Screw the oil filling adapter into hole M. 

(e) Ascertain that the oil receptacle is empty and perfectly clean and pour 18 pints 
of oil. 

if) Connect the delivery nozzle of the portable liquid pump to the adapter. 

(g) Place the suction nozzle of the pump into the liquid receptacle, press open the 
snifting valve and pump liquid slowly until oil flows freely over the snifting valve. 

(k) Release the snifting valve to the closed position and continue pumping until 
the reservoir is full. 

{i) Disconnect the pump and adapter and replace plug M. 

(j) Elevate and depress the gun to extreme limits, pressing the snifting valve 
frequently to ensure that aU air is released from the buffer. 

(ft) See that the recuperator has been correctly filled and charged as in 1 and 2 
and remove the lashing or the running-back stop and elevate the gun to 12 degrees 
elevatiop. 

(l) PuU back to corresponding recoil, release the pulling-back apparatus and allow 
the gun to run out. 

If possible, pull back at least three times, adjusting the packings as necessary to 
give satisfactory run-out. 

The quantity of liquid contained in the buffer and reservoir when correctly filled 
is approximately 15 pints. The level of the liquid can be ascertained from the 
dipstick on plug M, when the gun is horizontal. 

The cylinder block assembled off the carriage 

T^e method of filling and charging with the cylinder assembled on the carriage is 
applicable also when the block is assembled off the carriage. 

It is imperative that the recuperator is pulled back as soon as possible after 
filling and charging to ensure satisfactory adjustment of packings. 

TESTS POE BUPFEB ABD RECtTPEEATOE SYSTEM 

T«!t 1.— To ascertain whethw the recuperator contains the correct quantity of liquid 

(a) Lay the gun horizontal, longitudinally and transversely. 

{b) See that the gun is in the fuUy run-out position. 

• (c) ,The tail-rod should thoi be in the normal position . 

The recuperator is correctly charged when the end of the rod is 5-95 inches 


from face of cylinder block or iiusti with, the rear end of the slot in the floating piston 

rod cover. _ ■; , , , : ^ ; 

(e) If the tail-rod is in advance of the norrtial position by more than; 1, inch,', 
liquid must be inserted by means of the force pump. 

(/) If time is important, the liquid packing' may be considered serviceable so long 
as the tail-rod does not exceed the limit shown in [e). 

f egt 2.— To ascertain whether the recuperator contains the correct air pressure ' 

(a) Test for liquid as in' r^sn. 

(5) Lay the gun at 10 degrees elevation and -see that it remains in the run-out. 

position. 

(c) Remove the plug H and insert the adapter with pressure gauge and blank cap. 
(i) Open valve K two turns. 

{e) Pressure gauge should register 600 lb. per square inch. 

(/) If higher pressure is recorded, unscrew the adapter cap one turn and allow 
pressure to fall to 600 ib. per square inch, then close valve K. 

(g) If lower pressure is recorded, close valve K, connect up the reservoir or pump, 
re-open, valve 'K and re-charge. ^ 

(/i) If time is of importance, the pressure may be taken as serviceable if it is 
between 500 and 650 lb. per square inch. 

{%) Remove the adapter and gauge ; elevate to the maximum elevation and the 
gun should not slip back. 

(;) Replace plug H. 

Test 3.— To ascertam whether the buffer is correctly Silled 

(a) Lay the gun horizontal. 

{b) Remove plug M and see that the oil in reservoir reaches to the bottom of 
plug M. 

(c) Press sniffing valve open until a free flow of oil is obtained then release 
sniffing valve to the closed position. 

(d) Make up leakage to the above level, using the cylinder filling funnel. 

(g) Replace plug M. 

Test 4.— To test and adjust for liquid in the air reservoir 

[a) Secure the gun to the cradle. 

{b) Place the gun at 30 degrees elevation. 

(c) Remove plug H. 

(d) Open air valve K one turn, 

{e) Liquid, if present, will be forced out of H. 

(/) When air only is escaping close valve K. 

(g) Bring the gun horizontal and release the securing apparatus at (a), 

\h) Test the air pressure and, if necessary, re-charge. 

NOTE. — It is advisable to make up liquid leakage from the recuperator before 
re-charging with air. 

Test 5. — To test and adjust for aeration of liquid in the recuperator 

{a) See that the recuperator and buffer piston rods are properly nutted up and 
that the gun is in the fully run-out position, 

[b) Lay the gun at approximatdy 10 degrees elevation. 

[c) See that the tell-tale rod of the floating piston is in the normal position, 
he. its front end flush with the rear edge of the slot in the floating piston rod cover. 
If necessary, make up loss of liquid as on page 92. 

{d) Unscrew plug N of H.P. cylinder by not more than one complete turn. 

(^) If clear liquid flows there is no aeration and the plug should be screwed home. 
(/} If the flow is frothy, aeration is indicated and the plug should be left unscrewed 
until all frothy liquid is expelled and a clear flow is obtained. Screw home plug N, 
{g) Make up liquid as described on page 92. 
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-If no funnel is available, use the No. 2 liquid pump and the No. 17 


.. ■ IlSraiJOTOHS 

NOTE. — Operations which inciude the removal of glands, packings, stuffing 
boxes, etc., are not to be carried out in the open, but must be performed by artificers 
under conditions which will prevent the ingress of grit or foreign matter. 

, To make up littiid leakage from the reeiiperator without Wowing off air jressure 

(a) See that the gun is in the fuEy run-out position. 

(&) Expel aE liquid from the air reservoir by carrying out Tests 4 and 5. 

(c) Lay the gun horizontal, 

(d) Place the running-back stop in position. 

(e) Remove the floating piston rod cover. 

(/) Attach the No. 246 artillery tool, by screwing in place of the cover at (e). 
Turn the handle of the tool in a clockwise direction until contact is made with the 
end of the tell-tale rod and continue until the air pressure on the rod is taken up. 
Then unscrew plug N of the recuperator cylinder. Insert a filling funnel and fill 
It with buffer oii. 

(g) Continue forcing back the floating piston until the rod has moved back about 
0*5 mch beyond its normal position (the end of the rod should be flush with the end 
of the slot in the tool for the normal position) . The oil should be overflowing from 
plug N when the funnel is removed. 

NOTE, 
adapter. 

(h) Replace and tighten plug N. 

(i) Turn the handle of the tool in an anti-clockwise direction untE the pressure is 
removed, and then unscrew the tool from the front cap. 

(j) Replace the floating piston rod cover. 

{^) Elevate the gun to approximately 10 degrees. 

(/) Unscrew plug N of the recuperator cylinder not more than one complete turn 
to release any trapped air. Tighten plug N. 

{m) Reposition the floating piston until the end of the rod is in its normal position 
by unscrewing plug N of the hydro-pneumatic cylinder not more than one complete- 
turn to permit a little oE and any trapped air to escape. Tighten plug N. 

(n) Remove the running-back stop. 

To make up air pressure in the recuperator 

(a) See that the gun is horizontal, in the fuEy run-out position, and that the 
teE-tale is T2 inch inside the normal by charging wdth liquid if necessary. 

(d) Remove plug H and connect up the reservoir or pump through the adapter and 
pressure gauge. 

(c) Open v^ve K two turns. 

(d) AEow air to pass from the reservoir or pump air in untE a pressure of 630 lb 
per square inch is recorded. 

Close valve K, elevate to maximum elevation, when the gun should not slip 

disconnect the reservoir or pump and place the blank cap on the adapter. 

(g) Unscrew the blank cap on the adapter one turn. 

(A) Adjust the teE-tale by plug N to normal if necessary. 

Open valve K and bring pressure down to 600 lb., close valve K. ^ 

(;) Remove the adapter and gauge, replace plug H. 

NOTE. When making up air pressure with the compressed air reservoir and 
pr^ure gauge, it is imperative that valve K is opened before the reservoir valve^ 
When the desired air pressure is registered on the pressure gauge close the reservoir 
valve oe/ore dosing valve K. ^ This wEl avoid excessive pressure from the reservoir 
bemg passed mto, and damaging, the pressure gauge. 

lA method, the pressure gauge should read approximately 

10 lb. alwye ^e desired pressure. This allows for the subsequent loss of pressure 
contamed m the connectmg pipe. 
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f 0 maJke w litnii leakage ia tke taffer 

Fill the buffer as detailed on page 90. . . 

fo tighten glanis ■ ’ ' ■ ■ ' 

(a) With the gun horizontal and properly secured to the cradle, insert a screw- 
driver in the: hole providedin the cradle cap and lift the locking arm clear of the gland 
concerned. ■ ^ ' 

{b) Apply the spanner provided to the gland, and rotate it clockwise to the extent 
required. 

(c) Remove the running-back stop or lashing, and pull the gun back as often as 
may be necessary, whilst adjusting, to obtain a satisfactory run-out. 


fo empty the system j’- 

This operation may be carried out with the cylinder block in position on the * 

carriage, or the block may be removed from the equipment. The latter must be 
considered the normal method. , 

In this case the procedure to be adopted is as follows : — 'j 

(a) Place the cylinder block horizontal 

(5) Remove plug H, open valve K and allow the air pressure to be exhausted. j! 

(c) Unscrew the stuffing box of the liquid cylinder. Remove plug N and allow 
the liquid to run ofi into a receptacle. 

(d) The retarding valve should be moved off its seating, removing the piston rod 
if necessary and the block raised and lowered at one end to drain the system. 

(e) Remove the stuffing box from the buffer cylinder. See that the snifting valve : 

is removed and allow the liquid to run off into a receptable. ^ 

(/) The liquid will be critically examined and must not, except in great emergency^ 

be again used in the system. ^ ^ ^ ^ ^ ^ ^ 

Should the operation have to be carried out whilst the cylinder block is in position ? 

on the carriage, the gun must first be secured to the cradle to prevent movement. 


To remove cylinder block 

(а) Lay the gun horizontal. 

(б) Unscrew the bolts securing shield and remove shield. 

(c) Unscrew the screws securing cotters and remove cotters. 

(d) Unscrew the screws securing strap and lift gun off cylinder block. 

(e) Remove the nuts securing piston rods, disconnect cut-off gear and remove 

■cradle cap. " ■ ■■ ■ ■■ . ■., 

NOTE. — ^See that the cotter pin is correctly assembled on cut-off gear before 
disconnecting. 

(/) Withdraw cylinder to the rear, care being taken to avoid damage to liners. 

A Uernative method 

{a) I^ay the gun horizontal, 

[h) Remove the nuts securing piston rods, disconnect cut-off gear and remove 
cradle cap"($e^ Note at {e) above). 

(c) Pack up under the rear of cradle to ensure that the elevating gear does not 
slip when gun and cylinder block are being withdrawn. 

(d) Withdraw gun and cylinder block to the rear, care being taken to avoid damage 

to liners. 

(e) Unscrew the screws securing cotters and remove cotters. 

{/) Unscrew the screws securing strap and lift gun off cylinder block. 

NOTE, — In view of the weight of gun and cylinder block, approximately 12 cwt. 
1 qr. 14 lb., a platform built up to straddle the trail and equivalent in height to the 
bottom liners of cylinder block (cradle horizontal) , would greatly facilitate its removal. 
After withdrawing the cylinder block with the gun from the cradle on to tjie 
platform, run the carriage forward clear of the platform. 

NOTE,— After each of the following operations 1 to 9, the gun- must be pulled 
back in accordance with instructions 3 (h) and (1) on page 90. ; ^ 
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L To replace the joint ring of the buffer 

(a) Secure the gun to the cradle and disconnect the cut-off gear, noting the 
■■.setting mark. 

{b) Elevate the gun to a convenient working position, due consideration being 
given to prevent loss of liquid. 

(c) Remove the securing nuts of recuperator and buffer piston rods. 

(d) Remove the cradle cap. (If the recuperator is charged with air, the safety 
collar of the recuperator piston rod inside cradle cap must not be removed, as this 
block bears against the recuperator gland and prevents the piston from being forced 
out to the rear when under pressure and disconnected from cradle cap.) 

(e) Remove the glands locking arm and the stuffing box with gland from the 
buffer piston rod and renew the defective joint ring. 

(f) Replace the stuffing box, gland, cradle cap, nuts of piston rods and the glands 
locking arm. 

ig) Lay the gun horizontal. Connect up the cut-off gear to the known setting 
mark and fill the buffer system. 

2. To replace or reinforce the buffer compressed packing ring 

(a) Remove the stuffing box and gland as in 1, paras, (a) to (e). 

(b) Remove the gland, front supporting ring and packing ring if unserviceable. 

(c) Prepare the new packing ring, or supplementary ring in the case of reinforce- 
ment. 

(i) Insert the new ring and replace the front supporting ring. 

(e) Ensure that the joint ring is in good order. 

(/} Proceed as in 1, paras. (/) and (g). 

3. To replace or reinforce the compressed paekm^ ring of fhe recuperator lituii 

cylinder 

(a) Secure the gun to the cradle and disconnect the cut-ofi gear noting the setting 
mark. 

{b) Remove plug H from the air reservoir, open valve K allowing air to escape if 
recuperator is charged. 

(c) Remove the nuts securing piston rods of buffer and recuperator. 

(i) Remove the glands locking arm, cradle cap, and safety collar from recuperator 
piston rod and stuffing box. 

(e) Remove the gland, front supporting ring and packing ring, if unserviceable. 

(/) Prepare the new packing ring, or supplementary ring in the case of reinforce- 
ment. 

(g) Insert the new ring and replace the front supporting ring. 

(A) Replace the stuffing box, gland, safety collar, cradle cap, nuts of piston rod 
and the glands locking arm. 

{%) Lay the gun horizontal and connect up the cut-off gear to the known setting 
mark. 

(jf) Re-charge the recuperator system. 

4. To replace the U-rubber or joint ring of the recuperator liquid cylinder 

{a) Remove the stuffing box as in 3, paras, (a) to (d), 

(5) Remove the dust excluder and withdraw tlie piston rod to the rear to facilitate 
draining the cylinder. * 

(c) Remove the defective U-rubber or joint ring together with the retarding valve 
and seating. 

{d) Prepare the new U-rubber, if required. 

(e) Replace the piston rod and retarding valve with seating ; assemble and 
replace the U-nibber, joint, ring and supporting ring with the stuffing box. 

(/) Proceed as in 3, paras, {k) and (y). 
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5 To replace or tfehten the pEMJking rii^s of the recuperator piston 

(a) Remove the piston rod as in 4, paras, (a) and (5). 

(b) Remove or tighten the packing rings as required. _ . ^ 

(c) In the case of renewal, prepare the new packing rmgs and assemble them on 

the piston rod. ^ 

{d) Replace the piston rod, etc., as in 4, para. {e). 

(e) Proceed as in 3, paras. (Is) and O’). 

6. To replace the joint ring of the H.P. cylinder 

(a) Proceed as in 3, paras, (a) to (c). _ j.- -u ■ 

[h] Elevate the gun to a convenient position for workmg, due consideration being 

given to prevent loss of liquid, and remove the cradle cap. , ^ , , 

(c) Unscrew the stuffing box, withdraw it clear of the tail-rod and renew the 

defective joint ring. \ • ' x t 

(/) Replace the stuffing box, glands locking arm, cradle cap and secunng nuts of 

piston rod. ■ ■ . ■ , 

(e) Lay the gun horizontal and connect up the cut-off gear to the known settmg 

mark. 

{/) Re-charge the recuperator system. 

7. To replace or reinforce the H,P. cylinder compressed packing ring 

(a) Remove the stuffing box as in 6, paras, (a) to (c). . 

\b) Remove the gland extension tube and packing ring, if unserviceable. _ 

(c) Prepare the new packing ring or supplementary ring in the case of reinforce- 
ment. 

{d) Insert the new ring, extension tube and gland. 

[e) Proceed as in 6, paras, (d) to (/). 

8. To replace the U-leather in the H.P. cylinder 

(a) Remove the stuffing box as in 7, paras, (a) and (&). 

{b} Remove the supporting ring and defective U-leather. 

(cj Prepare the new leather ring. 

(i) Insert the new leather ring and replace the supporting ring, compressed 
packing, extension tube and gland. 

(e) Proceed as in 6, paras, {d) to (/I. 

9. To adjust or replace the packings of the floating piston 

{a) Remove the stuffing box as in 6, paras, (a) to (c). 

{b) Withdraw the floating piston from the H.P. cylinder. 

(c) Adjust or replace the packings as required. 

(d) Replace the floating piston and proceed as in 6, paras, {d) to {/). 

NOTE.— Care should be taken that on assembly the nut securing packings is 

screwed home only hand tight and split pin placed in position. 

TO TEST AND ADJTJST THE CHT-OEP GEAR 

(Fig. 37) 

Due to the conditions of storage and supply, or to parts becoming worn or 
damaged, necessitating replacement by others, small errors in the setting of the 
cut-off gear may be introduced through variations in fitting, consequently, to ensure 
that the gear is'working correctly, it is necessary to test 
(a) When the equipment is first issued to the unit. 

{b) On completion of overhaul. 

(c) When any part of the buffer op cut-off gear has been changed. 

(d) Periodically. ' 

On completion of the test, the gear should be reset if necessary, but no adjustment 
or alteration to the cut-off gear may be carried out except on the authority of 
an E.lf.E. 
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(а) Place the wheels and trail on the same level, i.e. wheels on ground level and 
spade box in position over the spade. 

(б) Lay the gun horizontal longitudinally and transversely. 

(c) Secure the gun in the cradle by the running-back stop. 
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(d) Disconnect the cut-off gear, remove the buffer piston rod nuts, locking lever 

and cradle cap. , . 

(e) Remove the stuffing box and withdraw the buffer piston rod completely from 
the buffer cylinder. Drain off oil into a receptacle. ■. ^ 

{/) Withdraw the keep pin and remove the rotating , valve with all fittings. / 
■ - Replace the rotating valve with its fittings- and securing- nut, placing a ^packing 

washer in position between the thrust ring or- boss- of valve, and^ securing^ nut. 
Position the rotating valve so that the ports are completely, closed against the sliding 
valve. Now tighten up the securing nut firmly. It'is;:most important that, the 
cut-off edge of the valve and the piston ports remain in line after clamjping. 

(g) The buffer rod completely assembled is now Inserted in the cylinder and the 
stuffing box replaced. 

{h) Place the rod so that the distance A from the front of the cylinder block to 
the end of the rod marked B is 47-7 inches. 

(f) Place the setting tool (No. 247 artillery tool) on the end of the rod over the 
key ways. No”w place the clinometer on the plane of the setting tool, and measure 
its angular inclination by bringing the bubble to the centre of its run, taking careful 
note whether the arc of the clinometer is to the right or left. 

To set the piston rod 

***^af^ Remove the clinometer, setting tool and stuffing box, and withdraw the 
piston rod carefully from the cylinder. \ _ 

(b) Check to see that the ports of the piston and valve are still closed and cut-off 
edges are in line. This is most important. 

(c) Release the securing nut and remove the packing washer. Secure the nut as 
originally fitted and replace the keep pin. Insert the piston complete, in the cylinder . 

(i) Replace the stuffing box and gland, and fill the buffer with oil. 

(e) Replace the cradle cap and remove the locking lever and replace the setting 
tool in position offthe keys on the piston rod and press same into the cap. 

(/) Connect up the cut-off gear, place clinometer on the plane of the setting tool, 
and by means of the adjusting nut on the actuating rod bring the reading on the 
clinometer to the angle obtained in (z) To test, care being taken to see that the arc 
of the clinometer is to the left or right as used previously. 

(g) Turn the adjusting nut until the cotter can be inserted easily. Should 
difficulty be experienced in getting the holes in exact alignment, half a turn of the 
nut in either direction will not materially affect the setting. It should, however, 
be made in the direction of SHORTEN, if the amount does not exceed one quarter 

I of a turn, 

t (/j) Remove the clinometer and setting tool. Replace the locking lever and piston 

; rod nut with its keep pin. 

: (^) Unlash the elevating hand wheel and unlock the wheels, releasing the brakes 

and removing the scotches. * 

I 

I 

I The sights (Fig. 38) are carried on the left side of the carriage, and comprise a 

I carrier with a range scale in the form of a cone, sight clinometer and No. 7 to 7C, 

I 0 or 10 dial sight. 

; The dial sight is used for laying for direction and gives an all-round field of view. 

/ The range scale is set to the range and the sight clinometer to the angle of sight, in 

order to complete the laying for elevation. Provision is, however, made for the 
necessary adjustments in this plane. 

The sights are reciprocating, that is to say, they can be cross-levelled in such a 
manner as to retain their verticality when the wheels of the carriage are out of level, 
up to a limit of ten degrees either way, and so correct for the error in line which 

' Would otherwise ensue. 

A cross-level bubble, with cross-levelling gear, effects the correction, the 
oscillating bracket being hinged to the supporting bracket for this purpose. 






nm . m.i dial sight carrier. 
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The sight operating arm, of steel, is bored at its lower end for attachment to the 
trunnion of the cradle, the outer edge having four equally spaced projections which 
enter recesses in the trunnion to prevent independent rotation. A grub screw is 
fitted to the left trunnion ana to enable the sight carrier trunnion to be locked in 
position. Its upper end is in the form of a hollow rectangle which is bored and screw- 
threaded, front and rear, to receive a hexagon-headed block, adjusting screws and 


Furthermore, the.,.conection for drift is automatically'appiied by the act of cross*^ 
levelling, owing to the cross-level bubble being set at an inclination by the cam of the 
drift scale plate (the drift angle)' to ' the true transverse axis of the oscillating bracket,; 
resulting in the oscillating bracket being tilted at this angle to the. vertical, when the 
bubble is central. ^ 

The carriage is Therefore pro'Vided with the foUowing sighting arrangements 

Sight operating gear. 

No. 7 to 7C, 9 or 10 dial sight carrier, No. 18. 

No. 7 to 7C, 9 or 10 dial sight. 

Sight clinometer. 


SIGHT OPEEATING GEAE 

The sight operating gear (Fig. 39) is for use with the No. 7 to 7C dial sight carrier, 
No. 18, and gives elevation and depression to the sight when rocking the cradle 
about the trunnions by means of the elevating gear. 

The gear consists of a sight operating arm, parallel motion link, sight supporting 
bracket and elevation scale plate bracket. 
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hexagon lock nuts and spring washers, tommy holes being prepared in each flat 
of the lock nut, and provided with a tommy, to enable finer adjustments to be made. 
Its upper surface is prepared to receive a Tecalemit lubricator. 

The parallel motion link comprises two forked ends, one of which is fitted with a 
phosphor bronze adjusting block with connecting pin. The block is held in position 
in the rectangle of the s^ht operating arm by means of its adjusting screws. The 
other forked end is secured to the sight supporting bracket by a connecting pin. 
The forks are bored and screw-threaded to receive an adjusting screw which b 
threaded with left and right-handed threads, a hexagon being formed about the middle 
of the screw for the application of a spanner. By rotating the screw, the two forked 
ends are drawn together, causing the supporting bracket to rotate about its pivot ; 
after adjustment the screw is locked by locking nuts. 

The sight supporting bracket, of steel, forms the means of attachment of the 
carrier to the bracket on the saddle and also the means of allowing for cross-levelling 
the sight. 

The lower end of the bracket is bored for a pin to which is secured the inner screw 
of the cross-levelling gear, the pin being secured by a split |3in. About the centre 
of the bracket on the left side, a projection is formed which is bored longitudinally 
for a pivot pin for the attachment of the oscillating bracket. The boring is fitted with 
a phosphor bronze bush which is secured by grub screvre. Below the boring at the 
rear, on the right side, a cylindrical pintle is formed which is the pivot of the bracket ; 
the pintle is screw-threaded for a coUar and nut and secured by a split pin. Near the 
pintle, on the rear edge, are three screw-threaded recesses for the securing screws of 
the elevation scale plate bracket. 

The bracket at the upper end is bored and fitted with a phosphor-bronze bush for 
the attachment of the forked end of the parallel motion link, the bush being secured 
by grub screws. A Tecalemit lubricator is fitted at the top of the boring. 

The elevation scale plate bracket, of aluminium alloy, is a small quadrant-shaped 
bracket secured to the rear edge of the supporting bracket by three screws and carries 
a nickel alloy elevation scale plate which is secured by three screws. 

Later pattern brackets are a fabricated design of mild steel instead of aluminium 
alloy or mazac which have proved unsuitable, requiring frequent replacement. 

The scale plate is graduated from 5 degrees depression to 40 degrees elevation 
in divisions of one degree, each 5 degrees being numbered. The letters ELEV. 
being engraved at the upper end and DEP. DEG. at the lower. The graduations, 
figures and letters from 0 to 40 degrees are filled in with black paint and the remainder 
in red. 

The plate is read in conjunction with a reader on the bracket on the cradle and 
was formerly used with jthp redoD. scale strip. 

HO. 7 7C, S AHB 10 BUI. SIQKC CABBIEB. NO. IS 

The Mark I carrier consists of the following principal parts : — 

Oscillating bracket. Adjustable dial sight socket. 

Cross-levelling gear. Range scale gear. 

Tangent elevation bracket. Telescope holder. 

The ns efflafing bracket {Fig. 40) , of manganese bronze, is pivoted to the supporting 
bracket and forms the means of correcting the dial sight for verticality, its movement 
being in the lateral plane. It also forms the pivot of the tangent elevation bracket. 

The bracket is roflghly in the form of an inverted triangle, the lower point of 
which is semicircular to bear against the cross-levelling nut, the nut being secured 
to the bracket by bearing caps, each cap being secured by two screws. 

On the right -han d side two projections are formed which are bored longitudinally 
to receive the cross-leveUh^ hinge pin with its bush, the bush being secured by a grub 
screw. The pin has a b^dng surface at each end for the boring in the bracket, 
whilst through the centre a longitudinal boring to the rear end of which is fitted a 
Tecalemit lubricator. Around each bearing surface is cut a circumferential groove 
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A boss, formed on the upper surface, is bored in various diameters for the reception 
of a worm whed and bail bearings, the boring being screw-threaded at each end to 
receive an outer screwed ring. An axis ^indle which carries the scale plate cone 
passes through the centre of the boring ; it also forms the pivot pin of the tangent 
elevation bracket on the oscillating bracket. On the rear face is a projection which 


which has four short longitudinal grooves cut equidistandy at right angles. Where 
the grooves meet, a hole is drilled through to the interior boring to distribute the 
lubricant and so lubricate the bearings. The pin is secured by a screwed taper pin 
passing through one projection and the pin. Towards the top, on the left side, is 
formed a rectangular projection which carries the adjusting block. One half of the 
rectangle is composed of an adjusting block cap which is secured by two screws. The 
projection is bored through its shorter side to take the spigot and nut of the adjusting 
block. A recess is bored in the centre of the square portion, from left to right, which 
coincides with a hole in the quadrant case of the tangent elevation bracket and is for 
use with a tommy for initial setting of the links. : 
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is bored longitudiHally to receive a driving worm and its screwed tusb, the bush being 
secured by a set screw. The projection is fitted with a Tecalemit lubricator. 

The adjusting block (Fig. 40), ^of steel, is square, having spigots formed on its 
upper and lower sides, the lower being plain and the upper screw-threaded externally. 
The spigots are bored centrally. The upper one is fitted with a lubricator. The 
square portion is bored to receive a steel bush through which passes a pintle of the 
motion link. 

The bush has a groove cut in the interior to distribute the lubricant and is secured 
to the block by a spigot and grub screw. An adjusting nut is placed over the threads 
of the upper spigot. 

It has a capstan hexagon head and a projecting sleeve. The sleeve passes through 
a boring on the upper side of the rectangular projection, where it is secured by a cap 
and also a locking nut, whilst the lower spigot passes through the lower boring. 

The motion link (Fig. 40) is a small steel link with a pintle at each end which 
face in opposite directions. Each pintle is bored and screw-threaded to receive a 
fianged stud. 

One pintle passes through the adjusting block and the other through the quadrant 
link, where they are secur^ by the flanged studs, the studs being secured by a grub 
screw. The fianged stud which secures the link to the adjusting block is bored for 
the reception of the tommy for the initial setting of the links. 

The quadrant link (Fig, 40), of steel, is a small steel link having a boss at its lower 
end and a pintle at the other. The boss is bored to take a steel bush through w'hich 
passes the pintle of the motion link. Two screw-threaded holes in the boss 
diametrically opposite each other, are for a grub screw to secure the bush and a 
No. 6 Tucker's lubricator respectively. The bush has an oil groove in its interior to 
distribute the oil. The pintie is reduced in diameter at its outer end and screw- 
threaded to receive a flanged hexagon nut. In rear of this are formed four equi- 
distant feathers to engage featherways in the quadrant, which ensure the quadrant 
and link rotating as one unit, a nut securing the two together. The pintle is recessed 
from the right, the end being screw-threaded internally to receive a steel bush and 
Tecalemit lubricator. Two holes are drilled from the exterior of the pintle to the 
recess to distribute the lubricant. The plain portion of the pintle between the link 
and the feathers passes through the tangent elevation bracket, thus forming a lever 
to rotate the bracket. 

The cross-levellmg gear (Fig. 40) is attached to the lower end of the supporting 
and oscillating brackets and forms the means of rocking the oscillating bracket 
laterally to correct for drift and difference in level of wheels. 

It comprises an inner screw which is attached to the supporting bracket and a nut 
which is attached to the oscillating bracket, whilst an outer screw operates the 
assembly. 

The inner screw is a steel cylinder with external left-handed screw threads to 
screw into the outer screw. It has a looped head which passes between the two 
projections at the lower end of the supporting bracket, where it is secured by a pin 
and split pin. 

The outer screw, of manganese bronze, is cylindrical, with an enlarged milled 
head for ease of manipulation. The cylindrical portion has external right-hand 
screw threads for the attachment of the nut and internally left-hand screw threads 
for the attachment of the inner screw. The internal screw threads are smaller than 
the plain boring, to form a shoulder up against which fits the head of the stop screw 
when the two brackets are at their fuH distance apart, so preventing the two screws 
from becoming detached. 

The cross-levelling nut, of steel, is rectangular and formed with two trunnions 
for attachment' to the lower end of the oscillating bracket. The nut is secured to a 
bracket by a bearing, cap, which is secured by four screws. A hole is bored through 

rectaagt^ pcartion^^iiie nut and screw-threaded to pass over the outer, screw. 

On rotating the outer, ^ew to the front it travels through the nut to the right, 
at the same time the,iun^.Screw screws into the outer screw, the^totai movement 


being to draw the lower end of the oscillating bracket towards the supporting bracket 

thereby correcting for difference in level of wheels. 

The tangent elevation bracket (Fig. 41) is the portion of the carrier that gives the 
vertical movement to the sight to apply tangent elevation and is pivoted to the 
of the oscillating bracket. It forms the means of attachment of the adjustable dial 
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Fig. 41 

sight socket, telescope holder and range scale cone and has provision for the attach- 

laeiit of the sight cliBOnaeter. > ■ • xx. j 4 

The lower portion is in the form of a semicircular box to contain toe quadrat, 
a hole being bored through the centre of the stra%ht portion to receive toe spigot 
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of the quadraBt link ; the hole is fitted with two phosphor bronze bushes to reduce 
friction. The box is closed by a cover plate which is secured by seven screws, whilst 
the portion that covers the hole for the nut of the quadrant link has a small pro- 
jecting cap riveted to it, A projection towards the lower edge of the box portion is 
shaped to receive a sight or field clinometer, whilst towards the top is a circular recess 
to take the pinion and the range scale cone. Above the boring for the spigot of the 
link is a hole which corresponds with a similar hole in the flanged stud of the adjusting 
block and oscillating bracket so as to position the tangent elevation bracket when a 
tommy is passed through for the initial setting of the links. 

The quadrant, of steel, is contained within the case and forms the naedium by 
which the sight carrier is elevated in the act of applying tangent elevation to the 
sight. It consists of a quadrant-shaped arc with a series of spur teeth. The lower 
edge is bored and screw-threaded for the securing screws of a stop plate ; the plate 
meets a stop screw when the quadrant is at full depression. 

To the left of the stop plate the quadrant is bored for the reception of the pintle 
of the quadrant link, four featherways being cut to engage the feathers on the link. 

On the rear face of the circular portion are formed two projections which are 
bored vertically, to receive the hinge pin of the reader arm, the pin being secured 
by a keep pin, whilst above these projections is a reader plate secured by three 
screws. The plate is engraved with an arrow and the words TANGENT ELEVA- 
TION, the arrow and words being filled in with black paint or wax. The holes for 
the screws are elongated ; this allows for a slight vertical adjustment of the plate. 
Above the reader plate the bracket is formed with two U-shaped projections to 
carry the telescope holder ; the one at the front is bored for an axis pin and the one 
at the rear for an eccentric adjusting pin ; below the adjusting pin on the left side 
is a small recess for a locking plate. The plate and bracket are both bored to receive 
a set screw* 

The projection for the axis pin on the right-hand side is screw-threaded for the 
pin and boredTor a split pin, whilst the rear projection is fitted with phosphor bronze 
bushes which are secured by grub screws. 

The tangent elevation bracket on the right-hand side is formed with an inverted 
U-shaped projection which forms the pivot for the bracket and is bored and screw- 
threaded at each end to receive an oil seal screwed ring and a retaining bearing 
screwed ring respectively, also recesses to take ball bearings. At the inner edges *of 
the U-shaped portion circumferential grooves are cut to distribute the lubricant to 
the axis spindle which passes through at this point. 

Above the U-shaped projection is formed a vertical projection, on the rear face, 
which is prepared to carry the adjustable dial sight socket and drift scale plate. A 
hole is bored from front to rear and screw-threaded to receive the dial sight socket 
axis pin, the pin being secured by a grub screw. Interposed between the boring and 
the axis pin is a phosphor, bronze bush which is secured by a grub screw. 

Towards the lower end is another boring which is screw-threaded to receive the 
drift scale plate axis stud, which is secured by a grub screw. A small projection is 
formed on each side of the boring, the one on the right is engraved with an arrow and 
the word CHARGE, whilst the one on the left is engraved with an arrow and the 
letters DEG, both arrows and letters being filled in with black paint or wax. The 
arrows are read in conjunction with the drift scale plate. Around the boring for the 
stud is fenced a circuit recess to take a phosphor bronze bush. 

The latter is flanged to form a bearing for the eccentric of the drift scale plate. 

The drift pl^ (Fig, 42), of manganese bronze, is a circular plate two inches 
in diameter, having a projecting boss front and rear. The rear boss is set off from the 
centre to form an eccentric, whflst a hole is bored through the centre of the front boss 
to pass over the axis stud. The eccentric boss operates in a hole in the block of the 
drift'ilate eam .earned, in the adjnstabk dial sig^t socket and when the plate is rotated 
the lower end of the socket is pushed to the right or left, about its axis pin, so applying 
the 'iieoessary drift angle to the dial right. Two adjusting knobs, diametrically oppo- 
site, are riveted to the top and bottom of the plate. 
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Tlie face of the plate is engraved oa the left with a set of angles and right 
with two sets of figures 1, 2 and S.3, representing the various charges* The angles 
are engraved from 5 minutes to 2 degrees 5 minutes in multiples of 5 minutes, each 20 
minutes being numbered; the graduations, letter and figures, being filled in with 
black paint or wax. The plate is secured on the stud by a collar, wing nut and split 
pin. 

The adiustaWe dial sight socket (Fig. 42) is designed to carry the No. 7 to 7C, 9 or 
10 dial sight and cross-levelling bubble and forms the medium whereby the sight is 
adjusted for verticality and allows for the drift correction necessary for various 
charges and driving bands. 

The socket is circular at the top, with a portion cut away at the rear for the 
insertion of the sight. Two vertical projections are formed at the front between 
which fits the projection on the body of the sight. They are bored and screw-threaded 
laterally for the reception of a Mark II dial sight adjusting screw on the right and a 
No. 2 dial sight securing screw on the left. The adjusting screw is prevented from 
rotation after adjustment by a lock nut. The securing screw is so designed that too 
much pressure cannot be exerted when tightening ; a slipping device incorporated 
in the assembly prevents this happening. The screw has a flange formed about its 
centre on which are cut eighteen ratchet teeth to engage with similar teeth on the 
wing nut ; the latter is hollow and contains a spiral spring, one end of which bears 
against an internal shoulder in the wing nut and the other against a nut secured in 
the end of the screw. The nut is flanged, the diameter coinciding with the internal 
diameter of the wing nut, the nut being secured by a taper pin. 

The securing screw is prevented from becoming detached from the dial sight 
socket by a stop plate secured to the front of the two projections by two screws. The 
end of the plate is curved inwards to engage over the end of the flange when the screw 
is fully screwed out. The spring retains the teeth of the screw and wing nut in 
engagement until excess pressure is used, when the ratchet teeth slip, thus preventing 
undue stress coming on the screw. 

The dial sight axis pin passes through a hole below the circular portion of the 
socket. At the lower end a rectangular hole is formed for the steel block of the drift 
plate cam. Above this hole is a projection towards the rear, to form a platform to 
support the No. 10 cross-level bubble. 

The cross-level bubble is a gunmetal carrier in which is fixed an L-glass spirit 
bubble and an end plug of manganese bronze at each end. The carrier is secured to 
the dial sight socket by two screws, whilst the plugs are retained by taper pins. 

On the right-hand side of the socket is formed a shaped projection which is bored 
and screw-threaded for the two securing screws of a lampholder bracket. 

T^ie lower end of the dial sight is locked to the socket by a dial sight catch pin. 
The pin is spring-loaded and actuated by a knurled head, the latter being retained by 
a taper pin.^ The end of the catch pin is chamfered and the whole assembly is con- 
tained within an axial boring in the right-hand side of the dial sight socket. 

The raiigcl so^e gear (Fig. 43) comprises a driving worm, axis spindle, range scale 
cone and M.V. corrector scale. 

The driving worm, of steel, is contained within bearings in the oscillating bracket 
and retained by a manganese bronze bearing bush. The worm is in the form of a 
spmdle, having a worm thread at its front end to engage with the worm wheel on the 
axis spindle, whilst just in rear is formed a flange. The worm is assembled from the 
inside of the oscillating bracket, the flange preventing the worm passing right through 
the boring. After ass^bly, the bush is passed over the rear end of the spindle from 
the outside and retained in position by a flanged nut and locknut. The worm 
spindle at the rear^ is hexagonal for the attachment of an aluminium alloy hand 
wheel, the latter being fitted with a steel bush and retained in position by a slotted 
nut and keep pin. About the centre of the spindle are cut two oil grooves to allow 
for the passage of oil. 

Certain worm spindles have a locating spigot which is accommodated in an 
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additional boss on the worm spindle bracket, thus giving a greater bearing area 
to the spindle. 

The axis spindle is contained within bearings in the osciiiating and tangent 
elevation brackets and carries the range scale cone and plate, spur wheel and worm 
wheel and, in addition, various jonmal ball bearings. 

The spindle is cylindrical being reduced in diameter at the left-hand end and 
screw-threaded to receive the collar securing screw. It is further screw-threaded 
externally about the centre for the inner nut, which is secured by a keep pin. To 
the right of these screw threads the diameter is increased slightly and formed with 
four longitudinal feathers to suit the featherways of the spur wheel. The diameter 
is further increased to the right of the spur wheel and formed with four longitudinal 
feathers to receive the worm wheel. Midway between these two sets of feathers the 
spindle passes out of the left-hand side of the osciiiating bracket and into the tangent 
elevation bracket, therefore at this position two sets of deep groove ball journal 
bearings are placed, one on each side of a distance piece. 

A hange is formed on the spindle to the right of the feathers for the worm wheel 
which acts as a dividing collar for two sets of Hoffmanns deep groove extra light 
bail journal bearings. The right-hand end of the spindle is screw-threaded to receive 
an outer nut by which it is secured to the tangent elevation bracket. 

The worm wheel and its ball journals are secured in position in the oscillating 
bracket by an outer screwed ring on the left and a retaining bearing screwed ring 
on the right. Both of these rings are prevented from rotation by a grub screw, whilst 
their internal circumferences have grooves cut for lubrication purposes. 

The right-hand ball journal of the tangent elevation bracket is retained by a 
retaining bearing screwed ring ^d an oil seal screwed ring retains the left-hand 
bearing, both rings being secured- gainst rotation by grub screws. The oil seal 
screwed ring has a circumferential groove cut in its interior into which fits an oil 
seal of hard felt. 

A brass dust excluder is secured to the retaining bearing screwed ring by four 
screws. The excluder prevents dust, etc., entering the interior of the moving parts 
of the spindle. 

A cone plate, which forms a bearing surface for the cone, is secured to the left-hand 
face of the spur wheel by four screws and the cone is retained on the spindle by a 
D-washer, collar and securing screw. Enough pressure is placed on the cone by the 
screw to make the plate and cone rotate with the spindle. 

The range sc^e cone is a conical aluminium alloy fitment which carries the range 
scale plate ; two dowel pins are riveted to the cone to position the plate. 

The plate, of zinc sheet, is shaped to fit the cone and is engraved with a scale 
around its base representing d^ees of^ tangent elevation from 0 to 45 degrees in 
multiples of 10 minutes, each degree being numbered. Existing carriers will have the 
range scale cone engraved locally with additional lines for A /T purposes. In addition 
to the tangent elevation scale there are four other scales engraved in yards for charge 
one, two, three and super charge. Charge one is engraved from 100 to 4,500 yards, 
charge two from 200 to 8,400 yards, charge three from 500 to 12,500 yards and super 
charge from 10,500 to 14,00|> yards. All tens and multiples of ten, Imes and figures, 
are fiEed in with red paint, whilst, all other lines and figures are filled in with black 
paint. ‘ - ' i 

Each of the charges are marked with their relevant charge and the range is 
indicated as hundreds of yards. In addition, the designation of the plate, Mark, 
contractor's initials and year of supply are engraved on the plate. 

A new pattern range scale cone h being fitted embodying corrections for jump 
and having additional oigravir^s for anti-tank shooting. 

Altmiatively, the range-scale cone may not be fitted with a range-scale plate, 
but the markings, as described for the plate, may be engraved on the exterior of 
the cone itself . ^ 

The graduations are read in conjunction with a reader, which slides along a reader 
arm. 
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The reader arm, of steel, has a boss at one end which is bored vertically to receive 
the hinge pin by which it is attached to the tangent, elevation bracket. At the other 
end is attached a supporting bracket which is bored to pass over the end of the axis 
spindle of the cone. The rear face of the arm is formed with an undercut longitudinal 
recess in which fit and slide the M.V. corrector scale readers. The lower edge is 
shaped to fit the range scale reader, whilst at the left-hand end is a stop-piece secured 
by two screws to prevent the readers from becoming detached. 

The 3i.¥. corrector scale strip, of nickel alloy, is attached to the reader arm by 
three screws. It is engraved with four M.V. scales to coincide with the M.V. corrector 
scale readers, one for charge one, engraved from 500 to 700 f.s. with an arrow at 
650 f.s. to indicate normal M.V. ; one for charge two, engraved from 830 to 1,020 
f.s. with the arrow indicating 975 f.s. normal ; one for charge three, engraved from 
1,350 to 1,550 f.s. with the arrow indicating 1,450 f.s. normal and one for super 
charge, engraved from 1,600 to 1,800 f.s. with the arrow indicating 1,700 f.s. normal. 
The graduations are equally spaced at 10 f.s. apart for each particular charge, whilst 
the holes for the securing screws are elongated to allow for slight lateral movement. 
All lines, figures and letters are filled in with black wax, the arrows being filled in 
with red wax. 

The M.V« corrector scale readers are formed with a flange at the top and bottom to 
slide in the undercut groove in the reader arm and are bored and screw-threaded for 
a ciamping screw. The rear face is engraved with its appropriate charge 1, 2, 3 or S 
and an upper and lower arrow, all engravings being filled in with black paint or 
wax. The heads of the clamping screws are formed with a square recess for the 
application of a key. 

The range scale reader is shaped to slide along the reader arm and is provided with 
a clamping screw which has a knurled head for ease of manipulation. A square 
hole is cut in the front face to enable the M.V. readers be observed, whilst at the 
top of the square is engraved an arrow to read in conjunction with the upper arrow 
on the M.V. scale readers, the arrow being filled in with white paint or wax. Two 
holes are bored and screw-threaded for the reception of a lamp-holder, in the upper 
surface. 

A clicking device is provided, to position the readers for blind setting, consisting 
of a flat spring attached to the range scale reader engaging in a small V-shaped recess 
in each M.V. corrector scale reader. 

An index piece, of celastoid, is riveted to the top of the reader ; it is engraved with 
a circular spot on its under side, the spot being ffled in with black wax. 

A range scale reader of simplified design has been fitted to certain carriers. 

The telescope holder is hinged to the top of the tangent elevation bracket and is 
shaped to hold the No, 29 sighting telescope. It is fitted with open sights for rough 
laying and can be adjusted for coUimation by an eccentric pin. The open sights 
cannot be used whilst the telescope is in position as the insertion of the telescope 
j or the adapter for the No. 22C sighting telescope, in the holder defunctions the fore 
sight and necessitates moving the hind sight to the right. 

The holder, of aluminium alloy, is cylindrical in section to hold the telescope, 
having two projections on each side at the front end, to which is hinged the telescope 
holder cap. 

In rear of the cap a locking cateh, consisting of a plate containing a wing screw, 
is secured to the under side of the holder by two screws. The locking catch serves to 
^cure the adapter for the No. 22C sighting telescope in the telescope holder when that 
telescope is being used as an alternative to the No. 29. A small projection is formed 
at the rear end on the under side, which is' bored for the hind sight supporting bracket. 
On the upper surface are two projections, the one at the front for an axis pin and 
its phosphor bronze bush, whilst the one in rear is formed with a rectangular hole 
for the manganese bronze adjusting block^ the bush for the axis pin being secured 
by a grub screw. A longitudinal featherway is cut internally on the Ipw^ surface 
to engage the feather on the body of the No. 29 telescope, or t&e key on the adapter 
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for the No. 22C telescope, thus ensuring that the graticules of the telescope will be 
in the vertical and horizontal plane. 

The hind sight is a small plate having a U-shaped slot with a strip of white paint 
the same width and in prolongation to the slot. It is attached to the supporting 
bracket by two screws, the holes for the screws being elongated to allow for slight 
lateral adjustment. 

The supporting bracket is hinged to the projection on the rear of the holder by a 
pin with a spiral spring interposed between the head of the hinge pin and the projec- 
tion on the holder. By pulling the hind sight to the rear against the spring the 
supporting bracket is free to revolve away from the opening in the holder for the 
telescope. 

The telescope holder cap is hinged to the right side projections on the holder and 
secured after the insertion of the telescope, by a milled clamping nut which is secured 
to a screw hinged to the left side projection of the holder. 

The cap is U-shaped, one end being shaped for a hinge pin and the other forked to 
receive the screw of the holder. A boss is formed in the centre which is bored for 
the reception of the fore sight and its spring. 

The fore sight has a hexagonal, cone shaped head above a screw-threaded spindle 
portion. The spindle fits in a recess in the projection of the cap and is secured by 
a knurled nut, the latter being retained by riveting over the end of the spindle. A 
spiral spring is interposed between the head of the spindle and an interior shoulder. 
The fore sight is defunctioned by the insertion of the telescope. 

Adjustment in the veifical plane is accomplished by the block, at the rear end of 
the holder, being attached to the tangent elevation bracket by an eccentric pin, the 
shank of which is formed eccentric where it bears in the block. The head of the pin 
is flanged and around its periphery are formed serrations into which fits a locking 
plate, the latter being retained by a set screw. The hole in the plate is elongated so 
that it is not necessary to disengage the screw to release the locking plate from the 
serrations in the flange of the eccentric pin. 


Action 

By rotating the hand wheel of the range scale gear in a clockwise direction the 
worm wheel is rotated by the worm. The worm wheel rotates the axis spindle and 
with it the spur wheel and cone until the necessary range is read against the dot on 
the celastoid index piece of the range scale reader, according to the charge employed. 
At the same time, the spur wheel engaging with the teeth of the quadrant rotates it in 
an upward direction, taking with it the quadrant link. 

The quadrant link endeavours to push the motion link up against the adjusting 
block, but as the latter is stationary the force of rotation causes the spigot of the 
quadrant link to act as a lever and pivot the tangent elevation bracket about the axis 
spindle causing the whole of the sight carrier to assume a forward tilt equal in amount 
to the tangent elevation. This movement of the carrier as a whole is in the ratio of 
1 to 2 to the movement of the cone. 

To place the gun at the tangent elevation due to the range shown on the cone, 
the elevating gear is now operated until the bubble of the sight clinometer or field 
clinometer is in the centre of its run. The elevation applied will he tangent elevation, 
or quadrant elevation dependant upon whether the sight clinometer is set at zero 
or to the appropriate angle of sight. 

Drift is allowed f €«■ by setting the drift scale plate at the charge employed, when the 
cam, acting in its recess at the lower end of the dial socket, forces the bottom of the 
socket, and with it the dial^sight to the left or right. When the cross-leveUing 
bubble is brought central by its gear, it will be observed that the sight is of! the 
aiming point, therefore it is necessary to bring it on again by the traversing gear and 
the correction for drift is thus applied. 

The Mm^k I A carrier i$ generaOiy similar to the Mark I but has a different design 
of tangent elevation bracket to which is attached a supporting bracket for the No. 1 
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Mark I No. 22C sighting telescope adapter. The carrier is also provided with an 
open sight having a deflection scale. 

The telescope adapter supportinB bracket is of malleable cast iron. It is positioned 
by a steel dowel and is secured by four screws to the tangent elevation bracket in a 
nation to the rear of the bracket for the fore sight. 

^ The supporting bracket contains a spring-loaded steel plunger, operated by a 
steel relea^ lever which projects to the rear and is secured to the spindle of the plunger 

Under the action of the spring the top of the plunger engages in a recess in the 
key of the telescope adapter thus retaining the latter in its correct relative position 
when the No. 22C telescope is in use. 

When it becomes necessary to use the No. 29 sighting telescope the lever is 
depressed thus releasing the adapter and permitting its removal. 

The upper portion of the bracket is in the form of a ring which is dimensioned 
internally to suit the No. 29 sighting telescope or the forward end of the main tube 
of the telescope adapter when the No. 22C sighting telescope is being used._ An 
internal keyway, at the bottom of the ring, accommodates the key on the exterior of 
the adapter, which ensures that the adapter is correctly piositioned in the bracket. 

The open sight consists principally of a fore sight arid a hind sight, each with 
brackets, a deflection screw, a deflection nut and a scale plate and reader. 

The fore sight, of steel, is in the form of an elongated cone surmounted by a ball. 
It is so mounted that it may be lowered to the front, when a sighting telescope is 
being used, in order not to obstruct the line of sight. 

The fore-sight bracket, of malleable cast iron, is attached to the tangent elevation 
bracket in front of the supporting bracket for the telescope adapter, in a position that 
permits the ball of the fore sight being brought coincident with the centre line through 
the telescope {lolder. 

The bracket is positioned by a dowel and secured by three screws. The screw- 
threaded lower end of a steel fore sight pivot is located in a vertical hole through the 
outer end of the bracket, where it is retained in the correct position by means of a 
lower and an upper lock nut. A flat-ended screw, which bears against a plain surface 
prepared on the screw-threaded portion, prevents the pivot from turning in the hole 
through the bracket, but permits it to slide freely, thus facilitating the vertical 
adjustment of the fore sight by operating the lock nuts. 

Above the screw-threaded portion the pivot is enlarged and provided with a recess 
for a spring-loaded steel plunger. Above the recess the pivot is in the foim of two- 
lugs, each of which is drilled to suit a steel pivot pin on which the fore sight is pivoted 
between the lugs. The pivot' pin is retained in position by a split keep pin. The 
clearances between the lugs permits the fore sight to be turned down when not in. 
use and the spring plunger, bearing on its lower portion, causes it to be retained in 
the selected position. 

The bind sight is a rectangular frame, containing cross wires, which is attached, 
to the deflection nut through the medium of the hind sight supporting bracket.. 
Like the fore sight, it can be turned down when not is use. 

The hiod-sght bracket, of malleable cast iron, is attached to the rear of the tangent. 
eleAration bracket where it is positioned by two dowels and secured by four screws. 
The rear upper portion of the bracket is prepared to take the deflection screw and 
nut, each end of the prepared portion being bored and bushed with phosphor bronze 
to suit the turned diameters at the ends of the screw, whilst the centre is proportioned 
to suit the dimensions of the deflection nut. 

A d^ection scale plate, of nickel alloy, is secured to the rear of the bracket by 
two screws. The scale permits a maximum deflection of two degrees on either side- 
of centre, tlM plate being graduated in degrees and engraved R and L. Projections, 
are foms^ at each end of the rear portion of the bracket to act as stops to limit the 
teavel of ttjfi deflection nut. '• .• « ■■ ./ 
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The deflection screw, of steel, is located in the hind sight bracket and is screw- 
threaded for a portion of its length to suit the threads in the deflection nut. A knurled 
deflection screw head is fitted around a square portion of the outer end of the screw 
and is secured in position by means of a nut and spring washer. 

The inner end of the screw is provided with a D-washer of steel, which revolves 
with the screw, and the whole assembly is secured in its bearings by means of a nut 
and spring washer fitted outside the D-washer. 

The deflection nut, of phosphor bronze, is scre’w-threaded internally to suit the 
deflection screw and is so fitted that it slides easily along the prepared portion of the 
hind sight bracket, without rocking. Two lugs are formed on the upper surface of 
the nut, each of which is drilled to suit the steel hinge pin on which the hind sight 
supporting bracket is pivoted. The ends of the hinge pin are riveted over to secure 
the bracket, whilst the hind sight is attached to the bracket by ineans of two screws. 

A steel plate type spring is located, and secured by two screws, in the space between 
the lugs of the deflection nut, where a sloping surface is prepared to afford a clearance 
for the movement of the hind sight supporting bracket when the hind sight is in the 
process of being raised or lowered. The spring serves to retain the hind sight in the 
desired position. 

A reader plate, of nickel alloy which works in conjunction with the deflection scale 
plate, is secured to the rear of the deflection nut by two screws and thus traverses 
with it. 

The screw holes in the plate are elongated to facilitate setting up and adjustment. 

ADAMEE, HO. 22C SIGBmfO TEUBSCOm HO. 1 

The Mark I adapter consists principally of a tube and a bracket. It is inserted 
from the rear into the telescope holder of the sight carrier when the No. 22C sighting 
telescope is being used in lieu of the No. 29. The telescope is inserted into the 
adapter from the front and is secured in position by a locking nut. 

The tube portion of the adapter consists of a main tube and two end pieces. 

The main tube, of steel, is the same dimensions throughout. A keyed end piece 
is welded to the forward end and a screw-threadeB. end piece to the other. 

The keyed end piece, of steel, is tubular and is welded to the object glass end of 
the adapter main tube. The front portion of the end piece is the same external 
dimensions as the No. 29 telescope and fits inside the front ring of the telescope 
holder, or telescope adapter supporting bracket. In rear of this, the exterior is re- 
duced in diameter and a key is secured by two screws to the bottom, the front portion 
of the key, which is chamfered, fitting into a slot cut in the front bearing surface. 
A circular recess is provided in the lower surface of the key to receive a locking 
plunger which retains the adapter in its correct relative position. Internally the 
end piece is reduced in diameter to form a stop for the collar on the exterior of the 
No. 22C sighting telescope and the bottom of this portion is slotted to provide a 
clearance for the key on the collar which ensures that the telescope will be properly 
positioned in the adapter and also prevents it from turning. In rear of this, the end 
piece is still further reduced in diameter both externally and internally to suit the 
main tube of the adapter and the front bearing surface of the telescope respectively. 

The serewed mi piece, of steel, which is also tubular, is welded to the eyepiece 
enB of the main tube of the adapter. The interior is the same dimension throughout 
to suit the rear bearing surface of the telescope. Externally the forward portion of 
the end piece is reduced in diameter to fit into the main tube and a little in rear of 
this, fiats are formed on the top surface and on each side. Still further in rear, the 
end piece is screw-threaded externally to suit the telescope locking nut, and the 
extremity of the end piece is chamfered to suit a similar chamfered portion inside 
'■'ihe nut. ■ ■ ' ' * 

Four equidistant saw-cuts are cut lengthwise through the chamfered and screw- 
threaded portions in order that the locking nut may exert pressure through the end 
piece to retain the tdescope in the ad^-pter. 


The bracket is of manganese bronze. The front portion is cylindrical and, being 
of the same external diameter as the No. 29 sighting telescope, fits into the rear 
telescope holder on the tangent elevation bracket of the sight carrier. 

Bv means of an adapter positioning stud, an adjusting plunger and two adjusting 
screws, the bracket is attached to the screwed end piece in such a manner as to permit 
oi both lateral and vertical adjustment. An upper external boss is formed on the 
bracket, in rear of the portion that fits into the telescope holder, and the stud is 
screwed into this boss until a rounded surface, at the bottom of the stud, is in contact 
with the top fiat on the end piece. Above the rounded surface the stud is increased 
in diameter and screw-threaded for a portion of its length to suit the threads in the 
boss. Above the screw-threaded portion is a flange above which the stud merges 
into a reduced diameter, which fits the interior of an identification sleeve, and the 
remaining upper portion of the stud is in the form of a square with the corners removed 
to fit a hole of similar shape in a knurled knob. The centre of the top surface of the 
stud is drilled and screwi-threaded to receive the sleeve securing screw, the enlarged 
head of which fits into a recess in the top of the knob. 

The exterior of the sleeve is machined in two diameters. The lower portion, which 
has the larger diameter, has four grooves cut vertically in its outer surface whilst 
the upper portion has the figures 0, 3, 7 and 9, representing hundreds of yards, 
engraved upon it immediately above the grooves to which they refer. For the purpose 
of identification 25 -PR. MK. I ” is engraved midway between the figures 3 and 7.- 
All letters and figures are filled in with red wmx or paint. 

The sleeve is clamped between the flange on the stud and the lower face of the 
knob by the pressure exerted by the sleeve securing screw, thus avoiding independent 
movement. The sleeve is provided with a stop screw which, in conjunction with .the 
uf>per projection on the bracket, limits the movement of the knob and ensures that it 
is turned in the correct direction when range settings are applied. 

The knob, of steel, wfiiich is knurled around its outer circumference, fits around 
the square portion of the stud above the sleeve and is secured to it by means of the 
sleeve securing screw which screws into a prepared hole in the top surface of the 
stud with its enlarged head situated in a recess in the knob. An upper rear projection 
on the bracket has a hole containing a spring-loaded knob locking plunger, the head 
of which is designed to engage in the grooves of the sleeve. The end of the plunger 
spindle protrudes to the rear and is flattened outside the' bracket to prevent removal 
of the plunger. 

A low^er projection, formed on the bracket immediately below the position of the 
stud, contains a spring-loaded adjusting plunger, the head of which bears constantly 
against the rounded lower surface of the screwed end piece. The end of the plunger 
spindle, which protrudes through the bottom of the projection, is screw-threaded 
to take a nut and, after assembly, the spindle is lightly riveted over the nut to prevent 
removal of the plunger. 

The interior of the bracket, in rear of the portion that fits into the telescope 
holder, is reduced in diameter and provided with a fiat at the bottom and also one 
on each side. This portion of the bracket has a tapped hole in each side to take 
adjusting screws, each of which is provided with a locking nut. The screws protrude 
through the flattened portion of the bracket and bear against the flats on the sides of 
the screwed end piece. The telescope in the adapter can be adjusted for line by 
manipulating the screws. 

Range settings are applied by operating the knob which, as the range setting is 
increased, causes the lower surface of the stud to be withdrawn from the top flat 
of the end piece whilst, at the same time, the head of the adjusting plunger, under the 
action of its spring, continues to bear constantly against the bottom surface of the 
end piece and thus retains the telescope at the angle appropriate to the selected 
range. Conversely, as the range setting is decreased the stud bears down on the end 
piece against the continuous pressure of the adjusting plunger. The identification 
sleeve, being clamped between the knob and the flange on the stud, turns with the 
knob, and the knob locking plunger is forced out of the groove in which it is situated. 





When the setting has been completed the plunger engages in the groove below the 
figure indicating the selected range, thus locking the knob against accidental move- 
ment and giving audible indication of the range setting applied to the sight* 

DIAL SIGHTS 

The Mark I No. 9 dial sight (Fig, 44) is designed to replace the No. 7A to 7C dial 
sights, and to overcome difficulties in manufacture of the former patterns. It is in 
e&ct two complete telescopes placed end to end, and is manufactured in three 
separate units, the head sighting, azimuth gear and supporting pillar. They are 
made to exact dimensions so as to be completely interchangeable between sights of 
the same pattern. It is only necessary, in the event of damage, to fit a new assembly 
to recondition the sight. It is completely watertight throughout and two screws 
(desiccating screws) are provided to extract moisture from the interior. These 
screws must not be touched by any but a qualified artificer. 

The dial sight consists of two main sets of components, the mechanical and the 
optical arrangements, none of which may be tampered with except by a qualified 
artificer. 

The mechanical arrangements provide for the retention of the eyepiece in a fixed 
position in the carrier, while the upper portion of the sight, which carries the reflector, 
upper prism, diaphragm, erector and object glass is capable of horizontal movement 
through 360 degrees by means of worm gearing, the angular movement being recorded 
in divisions of 10 minutes. The worm can be thrown out of gear to permit rapid 
setting of the sight. 

To provide for the target or aiming point not being in the same horizontal plane 
as the carriage, a reflector is provided which is capable of a limited angular movement 
in the vertical plane, while a. small open sight is provided to facilitate the operation 
of picking up the point to be layed upon. 

The optical arrangements consist of a series of prisms and lenses, which combine 
to produce an erect image of the object, as viewed from the eyepiece, combined with 
a magnification of 4 diameters and a field of view of 10 degrees. 

An electrical arrangement consisting of a fixed terminal, a slip ring and brush and 
a moving terminal is provided, in order to allow for illumination of the diaphragm 
without danger of twisting of the leads when rotating the dial plate. 

The dial sight (Fig. 44) consists mainly of the following main mechanical 
assemblies : — 

Supporting pillar 
Azimuth gear 
Sighting head. 

The supporting- pillar consists of a pillar, eyepiece adapter, eyepiece ceil, prism 
mount, erector cell and centre prism holder. 

The pillar provides the means of attaching the sight to the carrier and 
contains the lower optical arrangements. It consists of a steel tube screw- 
threaded externally, at its upper end, to receive a fiarige, and internally, at its lower 
. end, for a plug and stud. In addition to the screw threads the flange is secured to 
the tube by welding. Just above this screw thread a hole is prepared in the side of 
the tube and screw-threaded to receive a steel tube to contain the eyepiece. The 
eyepiece tube is screw-threaded internally for the prism seating ring, and the eyepiece 
adapter secured by two set screws. A bronze screw-tlireaded bush is sweated into 
the pillar at this position to receive the erector cell. 

The flange is screwed and welded to the upper end of the pillar and is prepared 
on its under side with a circumferential coned seating to fit over the top of the dial 
sight socket. Its periphery is prepared with seven holes for the securing screws which 
secure the casing to it, and an additional hole for a steady pin. A portion of the 
flange is cut away on each side of one of these holes leaving a rectangular projection 
to form a bearing surface for the adjusting screws of the dial sight socket for alignment 
purposes, the cut-away portions allowing clearance for the adjusting screws. Towards 
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The easiflg, of alumiiiiEm bronze, is mounted on, the flange ..of the supporting, pillar 
to which .it is secured by seven screws. It is machined internally to receive the vTOrm 
wheel .which rotates in it., 

,Extern,ally a boss is formed which is bored, to house' the worm,, gear, whilst above 
t,hi 3 'boss a surface is prepared to accommodate a bracket to carry the reader plate. 
Diametrically opposite thisboss a rectangular projection is prepared for the adjusting 
screws of the dial sight socket, above which a surface' is 'prepared to receive the 
iliamination. terminaL Engraved on the outside are the words THIS SIGHT MUST 
BE KEPTTN CASE WHEN NOT IN USE. ■ 

The upper end of the exterior of the casing has a circumferential shoulder around 
which fits a bakelite insulator and brass slip ring,- se-cured by two screws. - , 

The iluminatioE terminal is secured to- the casing by three screws and conveys 
the current from a battery to the slip ring where it is picked up .by a brush secured to 
the diaT plate. It consists of a brass base, screw-threaded externally for a cable 
gland and bored internally for a bush of insulating material through which passes 
a brass plug. Soldered to the plug is a short length of cable, its other end being 
soldered to the slip ring. The brass base is earthed to the casing. 

The reader bracket with reader, is a small cranked brass fitment secured to the 
casing to carry the reader. Two elongated holes are provided in the upper edge for 
the screws which secure the reader to the bracket, for adjustment purposes. 

The reader plate, of brass, is secured to the bracket by two screws which pass 
through the bracket and into a securing plate at the back, and is rectangular in shape 
with an oblong hole in the centre to view the graduations of the slipping skin. 

It is provided with two arrows, the upper one for the scale on the dial plate, and 
the lower for the scale on the skin. The upper reader is filled in white and the lower 
„in bia'Ck. ■ 

The dial plate, of aluminium alloy, is secured to the worm wheel by six screws, 
each having a Shakeproof " washer. Externally, it is provided with two brass 
graduated rings, one the scale ring and the other the slipping skin. 

The scale ring is secured to the dial plate by nine screws, with a guide ring inter- 
posed, and is engraved with an anti-clockwise scale of 360 degrees, each 10 degrees 
being numbered. All lines and figures are filled in white on a matt background. 

The slipping skin fits around the periphery of the dial plate and is engraved 
with a clockwise scale of 360 degrees, each 10 degrees being numbered. All lines 
and figures are filled in black on a grained and lacquered background. The skin is 
clamped, when required, by a clamping screw^ with plate and knurled head. 

Clearances are cut in the under surface of the dial plate to fit the upper surface 
of the w^orm wheel and casing, a circumferential recess being cut to receive a felt 
ring, a similar ring being interposed between the upper end of the casing and the dial 
plate, to exclude moisture. Secured to the under surface of the plate is a bakelite 
contact brush bracket, the bracket being fitted wnth a nickel silver spring brush to 
make contact with the slip ring as the dial plate rotates. As the current is collected 
from tine slip ring by the brush it is conveyed to a bakelite terminal block on the upper 
surface of the dial plate by a cable, the end of which is soldered to the terminal on 
the block. 

A worm gear is provided to rotate the upper portion or sighting head of the dial 
sight. It is housed wnthin the horizontal boss on the casing in which it is retained 
by a screw-ed ring at the left-hand end and a torsion spring ring at the other. The 
screw^ed ring is secured in the boss by a set screw, whilst the torsion spring ring has 
a grub screw in its periphery to act as a feather to engage a slot in the right-hand 
end of the boss to place initial tension on a torsion spring around the sleeve. Two 
slots are provided on the exterior of the torsion spring ring for the application of a 
spanner to rotate the ring against the pressure of the spring, and in its inner face are 
five equally spaced holes to engage one end of the torsion spring, the other end of 
the spring engaging in a hole in a torsion spring washer feathered to the sleeve. 
The torsion spring ring is finalh" secured, after adjustment, by two set screws in the 
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The mirror gear is provided in the sighting head to raise or lower the image of an 
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object not in the same horizontal plane as that of the gun. so that it can. co.incide 
with the graticules. 

It consists mainly of an aluminium alloy box having a flange, with five holes for 
the screws which secure it to the casing. It is bored from, right to left -to re.ceive 
the mirror pivot and its components, i¥hi.lst above this boring a further boring, from 
front to, .rear, accommodates the worm spindle with its bush and sleeve. An arrow 
is provided, filled in white, to read in conjunction with an index line on an open sight; 
index drum. , * ■ ■ 

..Pivoting in the box is the m.in:or pivot which is provided with a platform at its 
inner end. to carry the mirror with its mount and spring to prevent jar, near, which 
is formed a bearing to fit the bearing in the box., ^ On the inside' of this bearing three 
tapped holes are provided for screw^s to secure a quadrant to it, the quadrant being 
|)rovided' with a 90 degree segment of worm teeth to gear .with those of the worm, 
spindle secured to the quadrant by three screw^s in the open sight index drum. The 
drum is provided with an index line to read in conjunction with the arrow on the box, 
a recess at this end accommodating the open sight plate. The outer end of the mirror 
pivot carries an open sight plate on w^hich is secured an open sight with fore and hind 
sights for rough laying. The sight has free movement around the p>ivot and is kept 
friction tight by a slotted nut and spring washers. Elevation is given to the open 
sight hy application of the finger on the knurled thumb piece secured to the open sight 
plate. 

The mirror is rotated in elevation by a worm spindle carried in bearings in the 
sleeve at the rear end and a bush at the front, w^here it is retained by a flange on the 
spindle coming up against a shoulder in the interior of the sleeve, a thrust washer 
being interposed, and a spring wmsher, thrust collar and nut at the front end of the 
spindle. Midway between the sleeve and bush the spindle is provided with a worm 
thread to engage the teeth of the quadrant. Positioned within the sleeve and accom- 
modated on the spindle are five stop collars which limit the movement of the mirror 
pivot in the vertical plane. 

Positioned on the rear end of the worm spindle is a knurled head to which is 
secured a collar, between which is clamped an index collar. On the periphery of 
the index collar is engraved a scale for four divisions on each side of a zero mark, 
one end being marked — and the other -f- to read in conjunction with the arrow on the 
arrow plate on the casing. 

The diapliragm window is provided in the casing to illuminate the graticules of 
the diaphragm by means of a hand torch in the event of the No. 1 sight illuminating 
apparatus not being fitted. The window, of glass, is carried in an aluminium alloy 
frame secured to the casing by two screws. A projection is formed on the rear of the 
frame in which is prepared a slot to convey the light to the graticules. 

Optical arrangements 

* . ' . 

The optical components (Fig. 45) of the dial sight combine to produce an erect 
image of the object at the eyepiece, and consist of a mirror, object glass, upper prism, 
diaphragm and field lens, erector, centre prism, erector, lower prism, and eyepiece. 
It is in effect two complete telescopes placed end to end, the first one ending at the 
upper erector lens and the second telescope beginning at the lower erector lens, the 
centre prism joining the two together. This optical system is designed for simplicity 
in production and eliminates the complicated double reflecting roof prism in the 
previous types replacing it. by a simple right-angle prism. 

The mirror is provided to turn the rays of light from an object through 90 degrees 
on to the object glass, and is arranged in such a manner in its mount that it can be 
elevated or depressed through a limited angle to bring the object viewed into 
coincidence with the graticules of the diaphragm, as previously explained. 

Bearing in mind that the image in the mirror is viewed from the eyepiece, situated 
to the rear of it, it becomes clear that the reflection is inverted relative to the eye. 
This inverted image is passed on to the object glass. 
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provides a clear-cut image.. A.n erect image is, therefore, passed on to- the upper 

prism. 

The upper prism is positioned with its hypotenuse or longer side facing the object ■ 
glass and diaphragm, and retained in this position by a clip in the upper surface 
of the casing of the sighting head, and protected from damage by a cover. 

The other two sides of the triangular prism act as mirrors, therefore, the rays of 
light from the object suffer two internal reflections to turn the rays at 180 degrees 
on to the diaphragm, where the image, is again erect. 

The diaphragm is positioned in its ceil at the upper end of the tube of the sighting 
head and performs the dual function of a diaphragm with cross-lines, and the held 
lens of the eyepiece of the upper telescope. In effect the object glass, upper prism, 
diaphragm and upper erector are a complete telescope, the eyepiece of which is formed 
by the diaphragm and Upper erector. 

It is a single convex lens, its upper flat surface being positioned at the focal 
length of the object glass to prevent parallax, and etched with cross-lines or graticules. 
The graticules are in the form of cross-lines with gaps at their centre. The lower 
half of the vertical line is lengthened until it is level with the horizontal line, therefore, 
the top of the lower line is used for laying on the desired point. The gap in the vertical 
line is 15 minutes in height, whilst the horizontal gap is 30 minutes in width (15 
minutes each side of the vertical line). This lens does not invert the image up for 
down. . 

The upper erector lens is positioned in its cell at the lower end of the tube of the 
sighting head, and is identical with the object glass. It receives an erect image from 
the diaphragm or field lens which it inverts and passes on to the centre prism. This 
lens is, in eflect, the eye lens of the upper telescope. 

The centre prism is an ordinary right angle prism with the right angle portion 
removed, as it not required. It is secured in a holder in the supporting pillar, .and 
can be rotated in the horizontal plane to maintain an erect image in the eyepiece. 

If the upper and centre prisms were placed in close contact, and’ the upper one 
rotated clockwise laterally, the image w^ould appear to revolve clockwise in the centre 
prism, but in a vertical plane through a corresponding angle. To counteract this 
effect, and to ensure that the layer views the object the correct way up at all times, 
the centre prism is made to revolve on a vertical axis, at half the speed of the upper 
prism, as previously explained in the mechanical arrangements. 

The lower erector lens, together with the lower prism and eyepiece is, in eflect, 
che lower telescope, of which the erector lens forms the object glass and is an identical 
lens to the object glass. It is positioned in a cell in the bronze bush in the interior of 
the supporting pillar. It inverts the image up for down and right for left. 

The lower prism is a right .angle prism positioned in the lower end of the supporting 
pillar to turn the rays of light from the lower erector lens through 90 degrees so that 
the image may be viewed by the layer through the eyepiece without moving from 
his seat. It is retained in position by a mount and screwed plug. 

In the process of turning the ra 5 ’s of light the image is again inverted, so that an 
erect image is viewed through the eyepiece. 

The eyepiece is in a cell in the eyepiece tube, its function being to magnify and 
view the image of the object, and consists of two similar achromatic bi-convex lenses, 
an eye and field lens. 

It is a fixed positive eyepiece which does not invert the image, and is a fixed 
focus, but, owing to the low power, both the image and graticules will be in. correct 
focus for all except those with very abnormal eyesight. The advantage of having 
the eyepiece fixed is that the sight can be made water-tight. 

The Mark I Ho, 10 dial sight is manufactured for Home Service use for training 
purposes, and will not* be taken overseas on active service. It is simple of 
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maniifacture and was designed for ease of production to increase outnut whi‘i=t 

t! k ft It differs mainly from the No. 9 as fSols •- 

It IS not provided with a centre prism with 2 to 1 ^earino- itc h^inrr i 

by an exlernal prism at the eyepiece ihich has to be dt„ mliS 

the sighting head is rotated. ' maintain 

fiah/ o manufacture and the external erecting prism, it is not water 

dlmiS ' •” P”' “• o' odiStme„: S 

manufactured in three complete assemblies which are interdianp-enhlA 

?or'r^Si"tt?;??"'aS" ^ 

illnmiUJ.'?he°XcSS'' apparatus to 

0'“®"' at dasrees dotva 

(/) I h® lower right angle prism is replaced by a pentagonal prism. 

No dkf'J a conversion from the Marks II and II* 

nJ 6\ or 7 AL"f laying in conjunction ^h the 

.n'aSioSnlilro'/SL “ “ “o “'o” »' '» direction 

Of the ^f'^ol'^edhorizontally through a complete circle, independent 

a person holding a certificate of competency issued bv the Militaw College of 
gearing, the amount of angular movement being recorded in d vis^LfriO SinTte? 

prod'Jc' X'ScrSeof'JSSw “.“"fa' P*”>s and lenses combininp to 

It consists of the following principal parts : 

Mechanical arrangements 

l“??S2S““ 5°™ '’jacket 

Eyepiececell ■ 

OhTJt I'^dex plate 

CeSre S hoWef 

and contSnftSTowS^pSSVSLge^ attachment of the sight to the carrier 

ment SThfwom SSefbracS^^Tlf h V screw-threaded for its attach- 

is prepared, on the exterior its lindir « screw-threaded portion a flange 

toltWertheti of tt Si^^^^^^^^^^^ ^ coned seating 

A lower bevel wheel is rigidly attached to the top. and the interior is prepared 


N°7CDIAL 

SIGHT. 

Toothed segment - — 

Dial 

Guide 

Fixed scalB.\^-^ 
Slipping skin.v 
Indexplate.^ 

Actuating 


Upper prism holder 
■ — ^ Case. . 

— w ClampinQ 

^^ ^"^ff’^^Crosshead. 


rS^ Knurled knob. 
M Clamp. 


Centre prism 
mount. 


Worm spindle bearing 

Worm gearing. 

' Worm spindle. ' 

Supporting pillar. — 
Eyepiece case,'--.....^^ 
Eyepiece cbIL'\^ 


-/* Butterfly grip. 

■ Object glass adapter. 

' Lower prism mount. 
'Diaphragm window. 


Worm wheel bracketr 
Worm wheel r- ^ 

Bevel pinionr^ 



Upper bevel wheel. 


Lower bevel wheel. 
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removed for the adjustment of the lower bevel wheel. This adjustment must nnt 
be made after the sight has been issued to the Service. adjustment must not 

- . contains the eyepiece cell and diaphragm. It is 

screw -threaded e.xternally, at one end, to screw into the supporting pillar" whilst 

scretved into Its outer end is the eyepiece cell. >- og pniar, wniM 

chaphragm window, of glass, is secured in one side of the case, by a steel securini^ 

1 he eyepiece ce^ of steel, is screw-threaded externally for attachment to the cnsf. 
eSgJarT"^"" a groove for the attachment of the No. 11 dS^Sabl^^^^^^^^ 

prepared to receive the eyepiece lenses with their distance rin^^ 
and cit Its inner end, it is screw-threaded internally for the attachment of a bn--’ 
cel! containing an engraved glass-diaphragm. attacnment ot a bra.. 

It is d^.^^dsS' supports a lower prism, and is in two parts 

iLLti^lh supporting pillar, where it is secured by two screws pLsihff 

2ch She^ and adjusted by two screws diametrically opposite 

intPrinr afeptcr, of stccl, is screw-threaded externally to screw into the " 

internallv »t the lower prism mount, and screw-threaded 

} , dt itb upper end, to receive the object-glass and its ceil. 

receive" the“ renfre prepared internally with screw threads to 

^;n! the centre pnsm with its mount. It fits accurately into the surmortin^ 

ninini. ^ projection on which is pivoted a steel bevel pinion of 24 teth the 

eacititfi refth'' ^ ^^eel bevel wheels, 

ea^h with 64 teeth. The lower bevel wheel is secured by a steel ring with tommy 

ing Ima7°Xomd its projection of the support- 

fif+Ii with a brass bearing washer and a steel spring w-asher and is 

revoh^X'JLIre bevel pinion; 

1 he upper end is prepared to receive the upper prism holder case and dial plate 
I>ortion" Sg^taSg fo*; tlto™ 
side beIwemTKl4° Sd 

I he worn geanng contains a manganese bronze bearing bored eccentr'icalh- to 

f«nish=dU t»o S"is T4 

■ “ f to one end of the bearing, the lever of which, when pressed 

rapid tbe worm from the worm wheel for 

cauin?thl wo™ between the worm wheel bracket and the bearing, therebv 

coll? "we?n ^ micrometer head clamping 

■ and a’w«Jiil2dV.33a.“ IfeTrt,: 
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Readings of less than a degree are obtained on the left and right micrometer drums 
which are graduated in lO-minnte intervals around the circumference, the, complete 
scale representing' ,5 .degrees, , Each degree is figured .0-20-40-0 to obviate p,erso,iia1 
errors when setting,. The. graduations are read in conjunction with arrow. heads 
engraved on' the worm wheel bracket. - 

The dial plate, of brass, is secured by three screws to the worm wheel and upper 
prism holder case. 

The fixed scale is secured to the plate by means of five screws with nuts, with a - 
guide ring interposed, and is engraved with an anti-clockwise scale reading from 0 
to 360 degrees in multiples of a degree, with ever^- 10-degree graduation numbered. 
All lines and figures are filled in with white paint on a black background. 

The periphery of the plate is provided with a brass slipping skin engraved with a 
clockwise scale reading from 0 to 360 degrees in multiples of a degree, with every 
lO-degree graduation numbered. x411 lines and figures are filled in with black paint 
on a polished and lacquered background. 

The plate is provided with a clamping screw, with knurled head, to enable the 
slipping skin to be clamped to the plate at the desired reading. 

The index plate, of brass, is secured by two screws to the worm wheel bracket , 
and is provided with two readers, the upper one for the scale on the dial plate and the 
lower for the scale on the slipping skin, the latter being read against an index line, 
filled in with white paint, on a small sloping surface. A rectangular hole is cut, 
between the two readers, to view the graduations on the slipping skin. 

The upper prism holder mount, of manganese bronze, contains the upper prism, 
and is circular in shape, with circular openings, in the -front and bottom surfaces. 
On one side, at the rear, are cut annular teeth to engage the crosshead pinion ; a 
recess at the rear has a toothed segment with securing pin. The segment is bobbed 
to engage the worm spindle. The outer surface fits accurately into the upper prism 
holder case which forms a bear-ing for it. 

The upper prism holder case, of steel, is screwed on top of the worm wheel, and 
contains the upper prism with its mount and elevating gear, in addition to closing 
the upper end of the supporting pillar. It is prevented from independent movement 
by means of eight securing screws and two lugs formed on the dial plate. 

A dial plate collar, in two parts with lead lining, is clamped, by means of two screws 
with nuts, over the securing screws, to prevent their being tampered with or working 
■loose... ' 

An optical glass window at the front prevents the entrance of rain to the optical 
components. It is held by a plate and secured by a large cap with tommy holes. , 

A hole is bored through the right-hand side of the case for the pivot of the cross- 
head, and a vertical bearing is formed for the worm spindle which engages the toothed 
segment of the mount. 

The spindle has tommy holes at one end, and is prepared for a keep pin at the 
other, the lower end resting on a bearing washer and is retained in position by a 
small cap. 

The upper end is provided with a manganese bronze worm spindle bearing engraved 
HIGHER and LOWER with suitable direction arrows, the engraving being filled in 
with black wax. Above the bearing is a spring washer and a clamping collar, and ■ 
a graduated brass micrometer head drum and a nickel silver milled ring, held by a 
clamping cap, completes the assembly. 

The gearing permits of the sight being layed on a point above or below the level 
of the carriage by raising or lowering the upper prism by means of the milled ring. 
Each complete turn of the ring elevates or depresses the line of sight through 5 degrees, 
to a maximum of 17 degrees each way. 

The crosshead, of steel, is provided with fore and hind sights for picking up the 
target or aiming point. To effect coincident movement in the vertical plane between 
the upper prism and the crosshead, the latter is arranged to move at twice the speed 
of the former. 
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„„ passes into the holder case on the right-hand side, and has mounted 

on It a crosshead pinion with 12 teeth and a spring, the pinion being secured bv a nut 
engaging wnth the annular teeth on the holder mount. As the teeth of the latter 

Optical arrangements (Figs. 47) 

Upper prism Lower prism 

Centre prism • Glass diaphragm 

Object glass Eyepiece 

ir, prism, mounted in the upper prism holder mount 

in such a manner that it can be rotated in the vertical and horizoSrfane 

^ mirror, giving a constant angle of reflection of 90 degrees These 
reflected rajs occur so long as the incident rays do not strike the reflectinn- curt- 
at a grater angle than 471 degrees. This is ciued the fngle “‘"® 

Kays at light from an object strike the lon^rer or reflectincr Qnrf^irA nf • 

and are turned down the tubi to the centre pri£ 

elevated, to enable an object at fairly long range to be observed 
SnVnf T may strike the reflecting surface at a^greatl Lgl than the 

this Ihi ref pass Straight through the prism without reflection. \o obviate 
t us the reflecting surface is silvered, the silvering being blackened for protection 

way%Tth"“mf LlSroriS^ ‘’'d*,*'*' ’T' “•= 

sueeri ei ’ • ‘^®aire prism is made to revolve on a vertical axis at half the 

^ The^prism^rhe?dKrS^“®? mechanical arrangements, 

holder. ^ ® ^ screwed into a steel 

inverts\Stg^ ‘irS™ P**- “<* 

glass is terined achromatic, the fo’cal pfS^TMm SS'S; 








OPTICAL ARRANGEMENT 


Fig. 47 

The eyepiece is positioned in the sight to magnify and view the image of the object, 
and consists of two bi-convex achromatic lenses, the eye lens and the field lens. 

It is a fixed positive eyepiece which does not invert the image, and cannot be 
focussed, but, owing to the low power, both the image and cross-lines will be in correct 
focus for all except those having very abnormal eyesight. The advantage of having 
the eyepiece fixed is that it can be made watertight. 


A glass diaphragm (Fig. 47) is positioned between the lower prism and the eyepiece 
at the focal point of the object glass, this being the position where a real image of 
the .object is 'formed' by the object glass. 

It is engraved with two cross-lines with gaps at their centres. Some diaphragms 
have the lower half of the vertical line lengthened until it is level with the horizontal 
line. In this case the top of the lower line is used for laying on the desired point. 




. The Mark n. No, 7B and No. lA dial sights are conversions from the Mark 11 N 
dial sight and differ from the Mark II No. 7C in that the method of conversion to 
slipping skin type is not so simple, involving a compiete dismantling of the sight. 
A different method of clamping the right minute drum is employed. In addit: 



the No. 7B differs from the No. 7A dial sight in an alternative modification being 
carried out tO' the worm' wheel stem. 

The Mark II^ No, 7 A dial sight is a conversion from the Mark 11 to IP No. 7' dial 
sight and differs from the Mark 11 No, 7A only in the numbering of the graduations 
of the.minute'.dnims. 

The Mark II*^*** No. 7 A dial sight is also a conversion from the Mark II or II^ No. 7 
dial sight and differs only in the method of clamping the right-hand minute drum, 
being similar to that described for the Mark II No. 7C dial sight. 

The Mark IV No. 7 dial sight is now obsolescent and differs from the Mark II No. 
7A dial sight principally in the following particulars : — 

(a) A clicking device is fitted to the right drum, the clamping collar having five 
radial grooves on its inner face to engage the ball of the clicker clamped to the body. 
The grooves are opposite each whole degree of graduation on the drum. 

(b) The dial plate is graduated in degrees from 0 to 180 right and left, the numeral, 
with the appropriate letter R or L being engraved every 10 degrees. 

(c) No slipping skin with clamping screw is provided, 

(d) The micrometer drums are engraved with the letters R or L against the 20 
and 40 numerals. 

(e) The reader plate is designed to provide for one reader only, 

(/) The knurled ring of the right micrometer drum is not fitted with a clutch 
bracket with lever, for releasing or securing the drum to carry out adjustments. 

(g) The sight can only be used in conjunction with the No. 6 or No. 7 directors. 

The Marks P, IP and III*** No. 7 dial sights are all fitted with clickers and are 
converted from the original Marks I, II and III No. 7 dial sights to approximate to 
the Mark IV No. 7 dial sight. 

The following table shows which dial sights can be used in conjunction with the 
various directors, due to the difference in the azimuth angles on the various patterns. 


For use with 

Nos. 6 A, 7 and 7 A to 7C directors 


No. 7, Mark I* 
No. 7, Mark !!♦ 
No. 7, Mark III* 
No, 7, Mark IV* 


No. 7A, Mark II 
No. 7A, Mark II* 
No. 7A, Mark II** 
No. 7B, Mark II 
No. 7C, Mark II 
No. 9, Mark I 
No. 10, Mark II 
No. 10, Mark II* 
No. 10, Mark III 


Care and preservation 

The sight, when issued from the R.A.O.C,, is in correct adjustment, watertight, 
and with all cells and joints secured by fixing screws. 

The body of the instrument must be cleaned with a clean, soft cloth and a little 
oil, which must be rubbed off afterwards. It is unlikely that the interior will require 
to be cleaned, and the dial sight must on no account be taken to pieces, except, by a 
person holding a certificate from the Military College of Science stating that he is 
qualified to do so. 

The eye lens and window should be cleaned with soft, old cotton sheeting only, 
which must be kept perfectly clean and dry, and be used for this purpose only. 
The surfaces should only be lightly rubbed when being cleaned. 

No oil or grease of any kmd should be allowed to get on the lens or window^, 
noi'Should they be touched with the fingers. # ' ' , 

Dermatine or rubber eyeguards should not be unnecessarily exposed to extaThes 
of temperature, to the sun’s rays, or to bright light. Oil or grease Vrfl inevitably 
destroy them, and prolonged contac t with benzole, petrol or chemicals is undesirable. 



130 



If, however, oil or grease appears, it should be removed, either by wiping with a clean 
rag soaked in benzole or petrol, or by washing in water to which a little soap and 
soda have been added,, finally well rinsing in clean water, or by wiping off with a 
cle^ dry rag. French chalk is useful to absorb oil from rubber. 

Spare eyeguards should be stored in a wooden box completely filled with french 
chalk {so as to exclude air). ^ The box should be as nearly airtight as possible. The 
eye^ards should be stored in such a way that they are not distorted. If french 
chalk is not available, eyeguards should be kept under water. If, after being in store 
for some time, the eyeguards lose their pliability, they can generally be rendered 
required for use, by steeping them in warm water, 
ihe dial sight should be removed from the carrier when the equipment is bein^y 

moved. When not m use, it must be kept in its case. ^ ^ 


oc XT Luubuuciion, ana is usea lor the same purpose 

ffiwh era/ British manufacture. It differs mainly in that the 

^ ‘f se and viewed through a window. It is divided into 
two consecutive semicircles each graduated in.intervals of 100 mils. The graduations 
J!? ®“cle rehd from 0 to 3,200 mils. The micrometer is gradulted in iS) 
spaces, each representing one mil (3.375 minutes), and reads from 0 to 100 in both 

ockwise and anti-clockwise directions, each being coloured differently. The 
micrometer can be rotated independpt of the worm for correctional purposes, 
ihe recticle (diaphragm) is provided with a grid scale with the zero cross lines 

the EoS £r Thi^ graduations are situated below 

irfr , . .*ype of telescope permits one man to lav both for line and 


TEIBSCOPE, SIGHTING. NO. 29 

The No. 29 sighting telescope (Fig. 49) 
aehromatic and of the erecting type with 
glass protector is provided as well as ^ 
suppHed for the telescope. 

The foUowing are its optical characteristics 
Magnification 

Field of view . . . . [ 

Apparent field of view 
Overall length (including eyeguard)" 

The telescope consists principally of the foUowing 

^y. ere^g lens cover, object glass, object t 
^ting leiK, fixed diaphragm, moving diaphragm. 
dJsc, actuating screw, Imurled hehd, eyepiece and eye; 

The body is a steel or manganese bronze tube and a 
and. obj^t glass. It . is screw-threaded internally at t 
g?nss ceU tube, whilst a small rectangular hole is cut ii 
tens coven A key is riveted to the under side to enea 
holder Tow^ds the front end of the interior a Ught s 
while the adapter body slides into th 
U-stot bemg cut m the periphery 6f the tube to positi 

_ The Greeting lens eover, of brass, consists of a catc 
The covar is secured to the body of the telescope by me 


is used for anti-tank shooting, 
a direct reading range scale; an 
a No. 3 detachable eyeguard. Three te 
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whilst the lips of the spring engage with the serrated edges of the erecting lens 
The cover is removed to enable the erecting lens to be Idjusted. ^ 

glass consists of two bi-convex lenses and is mounted in a brass cell 
to position by a distance ring and counter cell. A steel tube is screwed 

f ^ j secured by a smaU screw. The ceU tube is flanged at the front T uH 

Stt^ 1S attachment to the tube bod|. Two U riJts ie 

cut in the flange to facihtate removal of the object glass protector. 

The object glass protector is fitted with an optical glass window disc mounted in a 

ffiace • j groove m the interior of the object glass cell tube The 

glass wmdow can be easfly replaced if damaged. ^ 

-ews, wh«^e1?Se Se' S.S 'Z 

froSsCTeiSeaded A ^ ^terior ft the 

k.3S““‘SS.9£““? 

eccenriic and pass through a brass bearing which is screw- Wded o^^the^eSr 

direSfSw^?^ ^ contained in a brass cell and is of the 

Soui,^w»T*^ graticules are etched on the left of the glass when looking 

1 2ft0^f ano a ^'kaA other, representing 0, 200, 400, 600 800 1 00(f 

UOO, 1,400 and 1,600 yards respectively, the^her rlg^ being at the’ bZom ' 

sea2dt^rfnS^’,i°^ optical glass, is also contained in a brass ceU and 

£=£ S 

on E^ht graticules are marked with an R on the left and an L 

pp^g the necessary right traverse to the gun, bringing the M.P.I. on to the target. 
The range graticules are etched with the hie’he'st rano-A 0 + fi^cv xt* i* 
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The moving diaphragm is operated vertically by ' a ' slider to which it is fixed, 
moving between two ' The object of the diaphragm, moving is to bring the 

", intersection of the,, cross lines to the range graticule being used, for ease of observation. 


; The 'diaphragm box, of gunmetal, is enameUed red'and' forms the means of hous- 
ing the movmg diaphragm with its slider and slides, clicker and T.E. disc. 

A cover is secured to the top by four screws, whilst it is screw-threaded at the 
rear for the reception of the eye lens cell. The rear end is formed with a flange up 
against which fits the eyeguard, A recess is formed at the top for the T.E. disc, 
whilst the clicker is accommodated in a projection in rear of the cover. 


The clicker is contained within the small projection at the top rear of the 
diaphragm box and consists of a plunger and spring retained in position by a screwed 
plug. The end of the plunger has a small V-shaped projection which fits into slots 
in the periphery of the T.E. disc to prevent it moving during firing and to indicate 
an exact 100-yard graduation. A small click is heard aiid felt as the plunger engages 
the slot. 


The T*E. disc, of steel, is positioned in the recess at the top of the diaphragm 
box and secured to the knurled head by three set screws. Before inserting the screws 
it is positioned by a steady pin on the head entering a hole in the disc. Slots are 
formed on the knurled head, in which engages the end of the clicker plunger. A 
hole is bored through the centre through which passes the actuating screw. ^ 

The actuatmg screw, of steel, has screw threads at its lower end which engage in 
a screw-threaded hole in the slider ; its upper end is flanged to bear in a. recess in 
the top of the knurled head to which it is secured by a clamping ring and set screws. 
The upper end is formed square and was originally intended for use with remote 
control which has since been discontinued. . 


The knurled head, of steel, is positioned on top of the diaphragm box cover and, 
as previously stated, is secured to the actuating screw and the T.E. disc, therefore, 
by rotating the knurled head in an anti-clockwise direction, the actuating screw 
and T.E. disc are revolved, forcing the slider in the downwards direction, and with it 
the moving diaphragm, bringing the horizontal wire opposite the necessary graduation 
on the fixed diaphragm. This position is indicated on top of the knurled head by 
graduations from 0 to 15, representing hundreds of yards. Each third graduation 
is numbered, e.g. 3, 6, 9, 12 and 15, whilst all graduations and figures are filled in 
with white paint or wax. 

The ranges are read in conjunction with an arrow which is engraved on an arrow 
plate, the latter being secured to the top of the projection housing the plunger. 
Two stop faces are prepared on the lower surface of the knurled head, which, in 
conjunction with a stop pin in the cover of the diaphragm box, limits the rotary 
movement of the head. . , 
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The eyepiece consists of a brass cell in which are furnished- two bi-convex lenses 
positioned by distance rings. The two lenses are in contact, that nearest the eye 
being the eye lens and that further away the field lens. 

The ceil is screw-threaded, to fit into the rear of the diaphragm box, and flanged 
to retaia the eyeguard. The cell is retained by a small s^rew. 

The No. 3 deia^^ble eyeguard, of rubber, is provided to protect the gunlayar’s 
eye from injury during firing and is secured to the telesdope by the flange of the 
eyepiece cell. 

On no account should the tehscoj>e be adjusted or taken to puces exc^i by a competent 

person* - , A.,.,.. 

The telescope is housed, when not in use, in a No. 6 telescope sighting case, of 
steel, which consists of a container, cap, chain and two 'fasteners, with intaict 
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The telescope is the fixed focus t 3 ?pe and has the following chatacteristics i 

Magnification I diameter 

Field of view 21 degrees (Approx.) 

Overall length 13*5 inches (Approx.), 

It coMists principaUy of a body, window, four lenses, glass diaphragm, and rain 
shade. Except where stated to be otherwise, the metal parts are of brass. 

. , The body, which is tubular and one inch external diameter, is screw-threaded 
intern^y at the eye end to suit the threads of a locking ring and the fourth lens 
ceU, whi^t a screw-threaded collar is pinned and soldered to the exterior at the 
other end to take the adapter for the object glass cell, 
f j collar, with a key on the under side, is pinned and soldered to the exterior 
of the body and m rear of it, a distance coUar is similarly attached to the interior 

. 1 , “n position the telescope in the adapter whilst 

the distance collar ensures the correct assembly of the optical components between 
It and the eyepiece. 

The body is sKghtly undercut on the exterior for about half its length 
surfaces are prepared at each end of the undercut portion. Except for 
of tfie body is optical blacked and the exterior I 

The flmdow and the four lenses, which are of equal focal length, are ea 
in^vidual cells each of which is screw-threaded on its outer circumfe: 
cells ot the second and third lenses each screw into tubes which act as dist 
m the telescope. 

The gl^ diaphragm is contained in a diaphragm cell and secured in 
alockmgrmg. A key pm is soldered to the interior of the cell ; ' " ' 
being contoured to suit a radiussed slot in the diaphragm. Bv means 
diapmagm is positioned in the cell and prevented from turning. 

The surface of ^the diaphragm nearer the window 
portion of the vertical line, extending for 

and Mot the centre, is half the thickness of the remainder of the line whilst 
of the horizontal hne, extending for ” 

30 minutes on each side of the centre), „ 

On each side of the centre the thinner 

divided, by two short vertical lines, i„l _ :l 

short lines a total deflection of 3 degrees (1 de^eTso 
centre), may be measured by increments of 30 ' 

vertical line is equivalent to 30 minutes and, as they are a 
honzOTtal hne, it is possible, with the aid of the thin 
line^o measure,angles of elevation and depression of 15 and 30 
1 letters R and L, which are etched below the horizont 
leit right of the vrfcal cross line respectively when viewed 

A ramussed slot, to suit the key iu the diaphragm cell, i 
of the duphragm at the bottcmi of the vertical cross line 
^OTed mto a diaphragm cell tube which is inserted into the object gfa^slnd ITthe 
telescope Mdy until an outer flange bears against the end of the bodv The tube 
IS secured ^ the body by a set screw. T- ^ M tube 

+1, adapter is screwed to the external collar at the same end of 

the l^y and similarly secured by a set screw. The first lens cdl is s“ OT^into the 
a^pter ratil it meets the ^e of the diaphragm cell tube. It is there secSed S 
position by a lockmg ring which is prevented from turning by a stei ^ sSew 


position by 
at the bottom, the pin 
of the key the 

is etched with cross lines. A 
a distance equivalent to 30 minutes above 

... . -- 
a distance equivalent to 3 degrees (i degree 
, IS similarly reduced in thickness. 

^ portions of the horizontal line are each 

mto three equal portions. By means of these 
" . . minutes on each side of the 
minutes. The total length of each 
; squally divided by the 
portions of the vertical cross 
J minutes. 

:al line, appear on the 
. . the telescope. 

IS provided in the circumference 
__ — ji. The diaphragm cell is 


laphra 





wsati L 












,• + window cell which closes the object glass end of the telescope, is screwed 
nt(^he adapter until its milled outer flange bears against the outer end of the adapter 
The second and third lens tubes, containing the second and third lens cells 
respectively, are inserted in that order into the telescope body from the eyepiece 
end until the second lens cell bears against the rear edge of the internal distance 
+w bears against the rear of the second lens tube. They are 

rearof-Sw flocking ring, which screws into the telescope body in 

rear of uhe third lens tube, and is secured by a set screw. ^ ^ 

Wd is screwed into the eyepiece end of the telespope untfl a cham- 

the »' 

hevond'+ff ' *be body thus permitting the rain shade to project 

® window when so required. A bush, soldered to the interior of th? oilt»r 
end of the ram shade, limits the movement of the shade in the direction of the eve 

retaming collar when the shade is slid in the opposite direction. ^ 

+ia« telescope cflffers from the Mark III in the method of mountina 

the diaphragm and object cell, and is obsolescent. mounting 

The telescope is homed in a No. 12 sighting telescope case, when not in use 
fhp wif <^fd™i«m-plated steel, cylindrical in form, the lid of which engages 
1.“.*^® ,^°?bed position, by means of a bayonet socket fitting. ■ ^ ^ 

it ^ 

The No. 22C telescope will be replaced by the No. 41 Mark IS telescope as available. 

raShESCOPE, SIGHOTOG, NO. 41 

telescope (Fig. 51) is of the fixed focus, external pupil type and 

Se Td™ Mto 1° Nation 

alasTlo fSfhl? ““ “ a' «■' ‘“Ixi “"J object 

has m ffittemjlmtmce pupa of o-36-min. diameter. chps. The telescope 


■•iiiiiwiililiii 
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ring wHch acts^^an^pt^rtop^for^^^ eyepiece, is a brass 

The diaphragm is snuniJS “ *ent of it. 

ring positioned inside the eyepiece b^ox tS rin„^h in an adapter 

adapter nng by four screws. The holes for the Vrew^ to the 

elongated to allow for rotary adiustment of ^ ® diaphragm ring are 

of the diaphragm in the latS vStfcaf To allow for adjustment 

are provided which engage in the adanter^rin^’an^rf ^ adjusting screws 

diaphragm, in the laterll or veSS^toS th^7^ tiie 

t with the optical axis of thf tel^coS of the cross lines 

life th^mteoftfiLrizmt^^^ Sched*thin “d vertical 

sub-d vision lines is 15 minutes 2d bll L 

parts in coniart! onfrf a' “ostracted in two 

improves definition and cuts out colour. ^ combination 

to be useTSaSS^!^" enabling the centres only, 

reflSfon the telescope is optical blacked to prevent internal 

entrance pupil being O-S-^nfdSjer.™^^^ differing only in the 

SIGHT CimOMETEB 

indirectly®^\t^?b1?e?fo theSe rfSht^hf ^ laying 

tangent elevation being set on the cone ^ ^ corresponding to the 

ISSSSutto T'*? “<» to 

ing.arc. where it is retained by two hLge retSifoSnf ® left elevat- 

means of a spiral spring, whik nressef « chps are actuated by 

^°i^cing them downwards and outwards ar>nrn^2 the clips 

20 degrees elevation and deprSi J 

an arrow on the arc. The lorm Sin^rS throSb Tf" 

2 .t each end in bcarinsfs one of whirls tc 4 , ^ j. cradle and is supported 

pry«i downwari, other e„^L„ S 

A flat spring, riveted at one end to™ e f ®<iess^ for quick setting, 

gear and to prevent backlash between them’ ™ 

KSS E“^h" rttaWpe^ “d'Ttte^pS' 

“» “‘p>“ tko'^ Ste °'a““ 
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Retaining clips 


DIAL SIGHT CABBIEE 

The adapter is provided to enable the M.6 American panoramic telescope to be 
used with the No, 18 carrier. It is formed with a flange having a projection at the 
front to fit between the securing and adjusting screws of the dial sight socket to allow 
adjustment for line. 

Below the flange it is machined to fit into the dial sight socket, where it is retained 
by the catch pin of the socket engaging in a canndure in the lower end. Above the 
flange a projection is formed, which is hollowed and slotted vertically to receive the 
panoramic tdescope, two screw-threaded holes being drilled to receive screws to 
secure the telescope in the adapter. 


Th.t Mark JJJ differs from the Marife IF in the nature of the retaining clips. 
The spring is horizontal, the clips are of slightly different shape, and a stop for the 
cKps is fitted to the under side of the cradle, , The P bubble is fitted instead'' of the 
'L bubble, the former being radium treated. 

The differs,, from the Mark III in small 'manufacturing details and in 

being fitted with the L bubble, ' 

The Mark II* has the P bubble and is marked R. 

The Mark I has the L bubble but is otherwise identical with the Mark III. 


SIGHT CLINOMETER. 

Micrometer collar (rear). 
Spirit bubble. 1 Arc.— | | 


Micrometer collar , ^ 
(fTCT il:). ^ 

NuE.__ r~^ 


-Bush 

Cradle 


Washer— i 
Worm spindle 
Spring 


ADAFCEB, MABE I. NO. 18, NOS. 7 TO 70 


NOTE. — ^No more radium-treated bubbles will be issued. Those already in use 
will be replaced, when unserviceable, by a non-luminous bubble and the R on the 
sight clinometer barred out. The Mark III is thus altered to Mark I and the Mark 
IP to Mark II. 


Fig. 52 



jump, which are 


Marks II aad HI 


Without muzzle brake 


-f 17 mins. 
*4- 18 mins, 
+ 11; mins. 
— l.'min. 


gm tests fall mto two categories as follows *— 

(T,s lyji 

(5) Tests which i 

for these tests (3. 4, 5 (6) and 6 («));when 
by a qualified artificer. Wh wnen 

oiT adjustments under foVwill 

all ranks concerned p-- ^ 

ren^tS^ adjustment has beek made, 

repeated^ in order to cr ■ 

The details of tests L 
’^se^d_^o on whether 

allowance for 


periods of prolonged firing 
are to be carried out occasionaUy, e.g. weekly. The adjustments 

“n necessary, will :iot be carried oS exc^t 

are practised, bothin t^ “ order that 

tests, and in the resulting adinstment«i 

ensure that the adjustoe^t haTbeS * 0 ®^: wiU be 

fo5{«)and5{J)de5Mlthe^^^^^ 

Tj. HA- t T — not the gun is fitted with of range scale plate in 
The Mark I (modified) and Markll ^ muzzle brakp 

'T'u TiJT , when used with 
T^he Mark III raiige scale plate 
nsed with guns with muzzle lakes'. 

eitw ^0^ lamp i 

above combinations of c 
Mark I (modified) and Mark'll 
TOth m^zle brakes, the error in the allow 
No additional elevation of 15 

No co^ections amthen necessary dmiS 
corrections which are required dmina^S 

me^ven in the range tables. 

the type of telescope in use does not aff, 
merit is ihfferent for each tvoe of 


S«nsS^uS,'..StSST“‘' 

oAre. required durins sight with 

range scale plates are used on guns fitted 

mnutes to the gun m tests 5 (a) and 5 (&) 
observed shooting with any chirge The 
cted shooting with charges I, l/or super 

r of adjusting 

t ». mad. 

irtitTaihr telescope. These screws mova th» 



therefore, left set at 400 yards, except that the setting will be 500 yards wheii firiilg 
charges super or super plus increment from guns with muzzle brakes when fitted 
with Mark I (modified) or Mark II range scale plates. 

A table should be painted on the shield for recording data regarding sight testing 
and shooting as follows :— 



Adjusting pin 

Dial sight, 

(cowi) 

(1) 

(2) 

(3) 

For sight testing . 
For shooting 

: 


1 (6) 

(a) Zero 

(Z>) 


The settings in column 2 refer to the setting of the adjusting pin of the telescope 
holder. The setting recorded at {a) will always be “ 6 unless it is found that 

With this setting, there is an insufficient throw in the telescope adjusting 
devices to allow alignment to be made for elevation 


With this setting, there is an insufficient throw in the adjusting pin to allow 
zeroing to be carried out. 

In either of the above events, any convenient setting other than 6 ” may be 
chosen. The settings recorded at (b) are determined as the result of zeroing. 


Preparation for sight testing 

Certain of the tests described hereafter are dependent on the correct adjustment 
having already been made in certain of the previous tests. The tests will, therefore, 
always be carried out in the sequence as laid down. 

Before the tests are begun, the carriage will be placed on a firm platform as nearly 
level transversely as is possible, and the breech and muzzle clinometer plane will 
be inspected in order to ensure that they are free from grit or paint. 

When the sights testing target is to be used, the following preparations will be 
made before tests 6 to 8 are begun : — 

{a) The sight testing target (Fig. 53) will be set up about 50 yards in front of the 
gun, and at right angles to the axis of the bore. If the carriage is not level 
transversely, the top of the dial sight carrier and the sight testing target must be 
sloped at the same angle as the carrier as follows : — 

(i) Lay the gun horizontal and place the carrier testing plane in the dial sight 
socket. 

(ii) Place a field clinometer transversely on the breech clinometer plane and move 
the slider (and the arm if necessary) until the bubble is in the centre of its 
run. Note the reading. 

(iii) Place the field clinometer transversely on the carrier testing plane, with the 
, toothed arc pointing to the same side of the gun as before, and with the 

I arm and slider set as in (ii). Bring the field clinometer bubble to the centre 

i of its run by means of the crossdeveiling gear. ; 

i(iv) Tilt the target to the angle noted in (ii) by means of a plumb bob u$ed in 
i conjunction with the arc painted on the target. ! 

(b) If the carriage is level transversely, ensure that the top of the dial' sight 
carrier and the sights testing target are also level transversely. 

(c) Carry out the preparations as detailed, when using a distant laying mark 
(5) to (^‘) below. 

(d) Lay the bore on point B of the target by means of the elevating and trans- 
versing hand wheels. Check to see that the vertical crosswire is aligned on the line 

■ and rectangle above B, check to ensure that the tilting of the target described 
; in (<?), has .been correctly carried out. tiL 



SIGHTS TESTING TARHFTc; 


^tEeC-gegn-ai^ iis lowerBfl 


range scale plate at zero TJ:. 

»r siffM ^ telescope holder at the 


(^) Set the range scale of the No, 29 telescope or No, 22c telescope adapter at' 
400 yards. 

{^') Set the deflection scale of the open sight at zero. 

Test 1— To .find the .'correction for index error of the field clinometer 

The object of this test is to determine whether the field clinonieter accurately 
records the angle at which the gnn is laid. 

Set the clinometer to zero* and place it on the breech clinometer plane. By means 
of the elevating hand wheel, bring the clinometer bubble to the centre of its run. 
Turn the clinometer end for end and replace it on the clinometer plane. The bubble 
should again be in the centre of its run. 

If the bubble is not in the centre, bring it there by moving the slider (and the arm, 
if necessary) and note the reading. Half this reading is the correction for index error 
of the clinometer, and this correction must be applied to all angles ordered to be set 
on the instrument, e.g. 

Reading of clinometer when turned end for end, 
and the bubble brought to the centre of its run +2 minutes 

Correction for index error .. .. 4-1 minute 

To lay the gun at 20 degrees quadrant elevation, set 
the clinometer at . . . . . . . . . , 20 degrees 1 minute 

Whenever practicable, the clinometer should be adjusted by an artificer to elimin- 
ate the index error as follows 

(a) Set the clinometer to read the ascertained index error and place it on the 
clinometer plane. Bring the bubble to the centre of its run by elevating or depressing 
the gun. Set the instrument at zero, replace it on the clinometer plane, and with 
the instrument in that position, bring the bubble to the centre of its run by manipu- 
lating the adjusting screws of the bubble tube, the gun remaining as before. 

(b) Reversing the instrument end for end should not alter the central position of 
the bubble. Should it do so, proceed as before, until there is no change. 

The adjustment to the bubble is made by two capstan nuts in the Mark III, by 

three grub screws in the Marks IV and V, and by an adjusting screw with clamping 
screw in the Mark VI clinometer. 

At least one clinometer in the troop must be kept so adjusted, and this clinometer 
must be used for the quick sight test. 

Test 2— To test and adjust the zero of the sight clinometer 

The object of this test is to ensure that the sight clinometer bubble is in the 
centre of its run when the sight clinometer is set at zero degrees zero minutes and 
the sight clinometer bracket is horizontal. 

{a) Set the sight clinometer at zero, place it in its bracket and bring the bubble 
to the centre of its run by means of the elevating hand wheel. Turn the clinometer 
end for end and replace it in its bracket. The bubble should again be in the centre 
of its run. 

(5) If the bubble is not in the centre, bring it there by turning the micrometer 
head of the sight clinometer. Note the reading and set the micrometer scale to half 
thisreading. 

(c) Bring the bubble to the centre of its run by means of the elevating hand 
wheel Turn the clinometer end for end and replace it in its bracket. The bubble 
should be in the centre of its ran. 

(i) If the bubble is not in the centre, an error has been made in (a) and (ft)* Repeat 
these operations from the beginning until turning the clinometer end for end as 
described in (c) does not disturb the central portion of the bubble. 

{e) Slacken the micrometer scales securing nuts and, holding the micrometer 
head, slip the scales to zero and reclamp. If necessary, slacken the securing screws 

♦ Zero** when applied to a field clinometer or sight clinometer means 0 degrees, 0 xainut^. 
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of the reader of the degree scale, move the reader to zero and reclamp. Check th 

adjustment by repeating the test. tr 

Test 3 To test the s^ht clinoineter for consistency 

The object of this test is to disclose inconsistency in the sight clinometer. 

(a) Set the sight clinometer at zero, place it in its bracket and bring the bubbl 
its run by means of the elevating hand wheel. 

turn i+ Ko'v iiead clockwise for two or three complete turns and thei 

turn It back, anti-clockwKe, until the bubble is again in the centre of its run taldni 
care not to over-run ^e central position. Note the reading. ’ 

clockwke^^^^^ operation (6), but turning the micrometer first anti-clockwise and thei 
(4) Any difference between the readings noted in (b) and Ic) is an error due t, 

msensitiveness of the bubble, or backlash in the gears, or both. 

clinometer set initially to 5 degrees 

/A T? ^ degrees depression, and note the errors in each case. 

clinonieter cannot be adjusted by an artificer to reduce all ermrc +r 
two mmutes or less, then the clinometer must be exchangS" 

Test 4 — ^To test the cross-levelling gear 

The object of this test is to ensure that the dial plate is level transver^plv v^h^r, 
the cross-level bubble is in the centre of its run. transversely when 

(a) Set the sight clinometer at zero degrees zero minutes and bring the bubble to 
the centre of its run by means of the elevlting hand wheel. Fk th?cSiS tStin. 
plane m the did sight socket, and place a field clinometer, set at zero w^ectfdl 
nec^smy for mdex error, along the transverse positioning marks SSg tS bubbll 
d the field clinometer to the centre of its run by means of the crosSeUfcrfJar 

should now be in the centre of its run. ^ ^ 

by in itifice?^^^^ adjusted 

Test 5— (<*)— To test and adjust the range scale gear 

»™ctly indicates the 

.a Su!Z‘:^ “"“fly positioned, 

m *0 the extreme right oi the reader atm. 

sci hSSh^""®' S'” ‘o «“ntanm elevation stops by means of the rang. 

plate untfl1SAS^!!“”"® '“'■"POt of the plate tiad revolve the 

!’ £StK U-SSell^e^SdT"' <” 

” S^.^reSr’^* "setting line ’'shonld be in line with the dot of 

e Clamp the securing screw and check the setting 
line^'^h'lh^Xt d " ^^tting line ” into 

tL pLfe^SrS' and move 
FE. sSe. P gradation on the 

• (g)- Tighten the securing screws and check the setting. 

»l£l to »- f'P » =«. the has i«„,v tS, 
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(A) Set the range reader to the left, away from the T.E. scale. 

P^ate and the 

T.E. applied to the gun, as follows :— ^ 

(^) Set the sight clinometer at zero degrees zero minutes. 

• -^^fu j at 20 degrees T.E., i.e. by means of the range scale 

aand wheel bring the 20-degree mark on the T.E. scale against the T.E. pointer. 

(A) Set the field chnometer as foUows, corrected if necessary for index error :— 

(i) Guns without muzzle brakes and with plafpg 

Marks I (modified) and II . . .. .. .. 20 degrees 

(ii) Guns with muzzle brakes and with plates Marks i 

..... a-iid 11 . . . . . , _ _ 20 degrees 15 mins. 

(Ill) Guns with muzzle brakes and with cones Mark III 20 degrees. 

(i) Place the field clinometer on the breech and bring the bubble to the centre 

of Its run by means of the elevating hand wheel. 

(w) Cross-level the sight, and the bubble of the sight clinometer should now be 
m the centre of its run. 

Adjust the range scale gear, if necessary, as follows : — 

(a) Slacken the lock nuts (and grub screws, if fitted) at the upper end of the sight 
operating arm. ® 

(Z?) Manipulate the adjusting screws to alter the setting of the adjusting block 

antil the sight clinometer bubble is in the centre of its rtim 

(c) Check to ensure that the range scale plate is still set at 20 degrees T.E. 

(d) Tighten the lock nuts (and grub screws, if fitted). 

(e) Repeat the relationship test (a) to (e) as described above. 

^ In no circumstances may the No, 1 use any other means of adjustment than that 
just described. 


Test 6 {b) — ^To test the range scale gear for accuracy throughout its range 


The object of this test is to ensure that the agreement between the T.E. scale 
and the gun, as obtained in test 5 (a), applies to all elevations. 

Having adjusted the range scale gear as described in Test 6 (a), test the accuracy 
of the settings at other values of T.E. as follows : — 

{a) Set the sight clinometer at zero degrees zero minutes. 

(5) Set the field clinometer as follows, corrected if necessary for index error : — 

(i) Guns without muzzle brakes, when fitted with range 
scale plates Mark I {modified) or Mark II and 
guns with muzzle brakes when fitted with Mark III 

plates,, ^ .. .. 10 degrees. 

{ii) Guns with muzzle brakes when fitted with range scale 

plates Mark I {modified) or Mark II , , , . 10 degrees 15 mins. 

(c) Place the field clinometer on the breech clinometer plane and bring the 
bubble to the centre of its run by means of the elevating hand wheel. 

{£) Bring the sight clinometer bubble to the centre, of its run by means of the 
range scale hand wheel. Cross-level the sight and check to ensure that the sight 
clinometer bubble is central. 

{e) Note the reading of the T.E. scale of the range scale plate. 

(/) Repeat the above steps with the field clinometer set first at 30 degrees and 
then at 40 degrees or at 30 degrees 15 minutes and 40 degrees 15 minutes for guns 
in the class described in {b) (ii). 

The reading of the T.E: scale, as noted in {e), should be 10 degrees, and the readings 
as noted in (/), should be 30 degrees and 40 degrees respectively. These readings 
ap|fiy wheth^ or not muzzle brakes are fitted, and whatever Mark of range scale 
plate is in use. . , l 

If the errors at 10, 30 and. 40 degrees exceed 6, 10 or 15 minutes respectively, 
the right ini|st be:a4just®4.by.-a qual||ed. artificer.^' , 


Test 6 (c) — ^To test sni adjust the M.V. coEreetor scale readezs 

The object of this test is to ensure that the correct allowance in elevation will be 
made for loss or gain of M.V. 

(a) Inspect the M.V. corrector scale readers to ensure that they are set at the 
M.V.s of the gun for the corresponding charges. 

(i) If necessary, unclamp the readers, using the key provided, set ttiprri to the 
correct setting, reclamp, and check the setting. 

Test 5 (<f) — ^To the sight and adjust by the parallel motioii link 

NOTE.— This test and adjustment may only be carried out by an artificer. 

(a) Push and puU on the carrier to see that there is no play in the gear. If 
movement takes pla(^, ascertain the cause and remedy same, if possible. 

_ (6) Set the adjusting block of the parallel motion link approximately in the centre 
of its run. 

(c) Set the sighting gear to minimum elevation stops by turning the rhnge hand 
wheel m an anti-clockwise direction. Place the sight testing plane in the carrier 
Cross-level the sight. 

{d) Lay the gun at zero degrees, using a tested field clinometer placed on the 
breech plane. 

{e) Transfer the field clinometer to the sights testing plane, and bring the bubble 
to the centre of its run by slackening the lock nuts of the paraUel motion link and 
manipulating the adjusting screw. When the bubble of the field clinometer i« 

central, tighten the lock nuts and check the readings. 

t W at 10, 20, 30 and 40 degrees, but this time bring the bubble 

of the field clinometer central by moving the arm and slider. Note the readings. 
If they do not agree with the angle at which the gun is laid, note whether the errors 
are plus or minus. 

Tx errors are plus, the adjusting block of the motion link requires lowering 

ii the errors are minus it requires raising. 

(^) Slacken the lock nut of the adjusting block and move the block in the required 
direction by manipulating the adjusting and lock nuts. Re-tighten the locking nut. 
W ^^epeat {d) to (g) until errors are eliminated or reduced to a minimum. 

To the dial kight 

V^en the range scale cone is set at zero T.E., the cowl of the dial sight at zero 
the mam scale of the dial sight at zero degrees zero minutes, the line of sight 
through the dial sight should be parallel to the axis of the bore, i.e. if the bore is 
laid on a distant object, the dial sight should be laid on the same distant object as 

• ensure that a spare dial sight may be used to replace a damaged dial 

sight in action, without the necessity for carrying out an alignment test, all dial 
sights _m the battery, mcluctog spares, must be interchangeable. The setting of the 
adj^tmg screws of all dial siAt sockets within the battery will, therefore, occasionally 
e tested ^mg a master did sight (Test 6 (a) ). Any necessary adjustment will 
be made by an a^cer, and the adjusting screws will then be tightly locked, and 

mU mt be moved dunng subsequent testing of dial sights for line 

condusion of the adjustment of the dial sight sockets, ah dial 
sights, includmg spares, will be tested and adjusted as described in Test 6 (bj. 

Test 6 (a)— To test aiifl adjust the dial sight sockets of all dial si^ts in the battery 

. , ^ object of this test is to ensure that all dial sights within the battery are 

<temaged sight may be replaced without th7need 
tor carrying out an alignment test. 

(a) Sdect one dial s%ht fmr use as a battery " master ” dial sight and, using this 
dial s^ht m each gun m turn, carry out the alignment test in Test 6 (b). ^ 
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_ If the sight is not in alignment, an artificer shoold slacken the locking nut of the 
adjusting screw of the dial sight socket and bring the sight into alignmentby 
manipulating the adjusting screw and the wing nut of the securing screw. He should 
then securely lock the adjusting screw and re-test for alignment. - 

(6) Subsequent sight testing. — ^The adjusting screws, having been set and locked 

as in (o), will not be moved during the normal alignment test (Test 6 (6) ). 

Immediately at the conclusion of the adjustment in {a), all dial sights, including 
spares will be tested and adjusted by the normal alignment test (Test 6 (6) ). 

Test 6 {&)— To test and adjust file dial sight for line 

The object of this test is to ensure that the main scale of the dial sight correctly 
records the horizontal angle between the line in which the gun is laid and the line of 
sight through the dial sight. 

Complete the preparations detailed in " Preparation for sight testing.” 

When using a distant object as a laying mark, the test is carried out as follows 

(a) Lay the bore on the distant object by means of the elevating and traversing 
hand wheels, using the intersection of the cross-wires as a fore sight and the firing 
hole as a hind sight. 

(&) Cross-level the sight. 

The dial sight should now be laid (for line) on the distant object. 

When using the sight testing target, the test is carried out as follows 
(a) Tilt the dial sight socket and sight testing target, if necessary, as described 
previously in “ Preparation for sight testing.” 

(d) Lay the bore on point B of the target as described below. Check to. see that 
the vertical cross-wire is aligned on the centre of the line and rectangle above point B, 
i.e. ensure that the target is correctly tilted. 

The dial sight should now be laid (for line) on the point DS of the target. 

If the dial sight is not on for line it is adjusted as follows : — 

(a) With the bore still laid on the distant object, or on the point B of the target, 
revolve the micrometer heads of the dial sight until the sight is laid (for line) on the 
distant object, or on point DS of the target. 

(&) Slacken the securing screws of the dial plate reader and the clamping cap of 
the left micrometer head. 

(c) Shift the dial plate reader and the micrometer drum to zero, and' re-clamp 
them in this position. 

(d) Check the alignment of the bore and the sight. 

Test 7 — To test and adjust the dial sight for elevation 


The object of this test is to ensure that the line of sight through the dial sight is 
parallel to the axis of the bore when the following conditions are satisfied : — 


(a) The range scale plate is set at zero T.E. 

(b) The cowl of the dial sight is set at zero. 

(c) The main scale of the dial sight is set at zero degrees zero minutes. 

At the conclusion of the adjustment in test 6 (b) lay the bore on the distant 
object, or on point B of the target {Test 6 (6) ). The dial sight should now be laid on 
the distant object, or on point DS of the target. 

If it is not, revolve the micrometer head of the cowl until the dial sight , is laid on 
the distant object, or on point DS of the target. 

Slacken the micrometer collar clamping cap (Nos. 7A, B or C dial sights) or 
micrometer collar clamping screws (Nos. 9 or 10 dial sights) and slip the micrometer 
collar to zero. Re-clamp the micrometer collar, and check that the bore and the 
sight are still correctly laid,f 


fTbe asrow on the view fisder may not now be opposite the zero mark on tile cowl. If there 
ie danger that the micrometer head could possibly be wrongly set by one complete tom, the 

^ may he erased and a frmli arrow scribed opposite tJie zero mark. ' " ‘ ■ 












Atssfc o 10 lem and adjust me telescope and open sight 

object ofthis test is to ensure that the lines of sight through the telesconp 

bore when the foUo^wing condition 

is Sf P“ of fbe telescope holder is set at the setting for sight testing 

(0) The range scale plate IS set at zero T.E ® gnu lesxmg. 

® ‘“‘'““I* " ”»■ ‘o'®”?* axe set 

(1) The deflection scale of the open sight is set at zero. 

When using the distant laying mark, the test is carried out as foflows ■— 

Jm preparations detailed at “ Preparation for sight testiiig ” 

(J) Lay the bore on the distant object. agutiesting. 

(c) Cross-level the sight. 

distInt objSt?^^ elevation) on the 

testing toget, the test is carried out as follows •— 

(?) f fbLtrgst " 

““ “'J »■> 

Adjust the No. 22C telescope, if necessary, as follows * 

Md1?oTi5r?^relevaSS “f v'*”'’* ***?*“ ‘»a 

■* “ ^ yard a«.Sj"' 

(c) Check the alignment of the bore and the telescope. 

rotatii the erSng teS°TOt^Uie'tSSi5'iSTor "f “ “d 
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Setting the Mjmting fin for shooting 

Having tested and adjusted the telescope and open sight as previously detailed, 
set and lock the adjusting pin of the telescope holder at the reading as recorded on 
the shield For shooting/' 

NOTE.— Except that when testing 'sights before zeroing, the adjusting pin will 
be left at the reading recorded For testing sights/' and will remain at this reading 
until'" (4 to (^*) has been completed. 

Zeromg\-\.-v 

The object of zeroing is to ensure that (for elevation) the point of impact 
coincides with the point of aim at the range at which zeroing is carried out. Zeroing 
should be carried out at least every quarter of the life of the gun. 

The gun is zeroed, using charge III, as follows 

(4 Bring the gun into action on a level platform and test the sights as previously 
described. 

[b) Inspect the adjusting pin of the telescope holder to ensure that it has been 
set and locked at the setting as recorded For testing sights/' 

{c) Set up a zeroing target f at 800 yards from the gun and as nearly as possible 
on the same level, 

{d) Set the range scale of the telescope at 400 yards (telescopes Nos. 22C or 29). 

[e) Set the range reader at charge III, and the range scale plate at 800 yards.| 

(/) Lay, using the telescopes, and fire. 

(g) If the round misses the target, alter the lead used or the range set on the 
plate, re-lay and fire, and continue to correct until a hit is obtained. 

(h) Fire a total of three rounds at the range which gives hits, re-laying accurately 
on the centre of the target for each round. 

(i) Re-lay after the last round of the group. 

(j) Without disturbing the alignment of the bore, set the range scale plate at 800 
yards. Slacken the locking plate of the adjusting pin, and rotate the adjusting pin 
until the telescope is laid (for elevation) on the M.P.I. of the three-round group. 

(k) Re-clamp the locking plate, and record the reading of the adjusting pin. 

(l) If the cowl of the dial sight has been graduated for zeroing, revolve the micro- 
meter until the dial sight is laid (for elevation) on the M.P.I. of the three-round group, 
making the last movement one of depressing the line of sight. 

(m) Record the reading of the micrometer scale of the cowl. 

(n) Re-lay on the centre of the target, using the telescope, and fire a check round. 

(o) Re-lay on the centre of the target, using the dial sight, and fire a check round. 

The resuit of the zeroing is accepted as correct if the two check rounds both strike 
the target closer to the horizontal white band than half the vertical spread of the 
three-round group. 

The open sight is carried on the telescope holder and is, therefore, automatically 
zeroed when the telescope is zeroed. 

The quick sight test 

The object of the test is to disclose gross error. The drill will be carried out 
immediately after the occupation of a position, or at the first interval in firing, and 
will also be carried out during any pause in prolonged firing. The complete tests. 


t A convenient target is a black canvas screen nine feet square, divided horizontally and 
vertically by two white bands three inches wide. The intersection of the white band is used 

as the point of aiih. 

t For guns with muzzle brakes when fitted with plates Marks I (modified) and II, it wiU 
nonnally save ammunition to open fire with the range scale plate set at 1,000 yards. The driU in 
this sub-para, (f) will, however, be carried out exactly as, laid down, i.e, with the plate set at 

yards. ' ' 
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^ carried out in fuU 
simplified drill discloses an error outside the limits of tolerance 

for S? “ge'SS’S'. ly the G.P.O. (Test I) wiU be osed 

In no event may response to fire orders be delayed because the following tests are 
in progress. The tests must be abandoned if fire orders are received. ^ 

The aniek range scale test 

The G.P.O. order “ Quick sight test. Angle of sight zero. Tangent Eleva- 

tion -0 degrees. Each No. 3 will set the sight clinometer at zero set the rane-e 
sc^e cone at 20 degrees T.E., lay roughly for elevation, cross-level’the sight and 
h™d wheel^^* clinometer bubble to the centre of its run by means of the elevking 

broS'<s„™s;“ fr‘f: "" « ■>” 

Guns without muzzle brakes when fitted with 
range scale plates Marks I (modified) and II, and 

guns with muzzle brakes when fitted with plates 

Mark III _ 20 de 

Guns with muzzle brakes when fitted with range agrees. 

scale plates Marks I (modified) and II .. .. 20 degrees 15 minutes 

the value given above by less than 10 minutes, the sights S Accepted 5 coSS 

The goick alignment test 

G.P.O., or a deputy, will check that the pieces are parallel when laid at a 
afteTiS^forchecMn/tr “ detected lad if the error remains 

uSl be ^ed out. ® tests 1 to 8 

Care and preservation 

Sights are to be handled with great care All nar+<i ar» t * i j 

andfr^eS taS “'■sohtdy d«. 

■ ba Slete "P‘ 

m Jt ** '““y 

paxSnS^^ThP^^-^^^ telescopes are to be cleaned with a soft rag and 


The remaining tests {i,e, of the cross-levelling gear and the sight clinometer for 
backlash) will be carried out occasionally. 

Optical adjustments to instniments may only be carried out by a qualified artificer. 

Before commencing the tests, the gun should be approximately level transversely. 
The carriage should, if possible, be placed on a firm and level platform. 

When it is necessaiy to make an adjustment to the sights, the test or tests should 
be repeated to ascertain the accuracy of the adjustment. 

^ADJUSfMElTS TO HELD CHHOMETERS 

(a) To eliminate an index error. 

(5^5 adjustment on page 143). 

{h) To ascertain if the bubble axis remains parallel to the longer axis ' [roll test). 

Having adjusted for index error, set the clinometer to read zero, place it on the 
clinometer plane and bring the bubble central by the elevating gear. 

Revolve the clinometer on its longer edge through an angle of 5 degrees to either 
side, care being taken that the longer edges of the clinometer are approximately 
parallel to the axis of the gun. 

The bubble should remain central. If it moves from the centre, the instrument 
requires adjustment. 

To adjust' 

If the bubble travels towards the rack when revolved on its longer edge, loosen 
the lower grub screw next to the edge on which it is revolved, tighten the other lower 
grub screw until the bubble is again central. If the bubble travels away from the 
rack when revolved, reverse the operation with the lower grub screws. The clino- 
meter should now be tested for index error \ 

This adjustment is applicable to the Marks lY and V, but not to the Marks III 
and VI clinometers. 

These adjustments to clinometers should only be carried out by those qualified 
to do so, 

TELESCOPES 

Telescopes must not be taken to pieces, the lenses removed, or adjustment for 
coUimation attempted, except by a competent person. When not in use, telescopes 
should be closed up; where capable of being extended, caps replaced and they should 
be kept in their cases. They must be kept in as dry a place as possible. 

The erecting lens covers will be removed only when it is necessary to align the 
optical axis of the telescope with axis of the piece. 

After alignment, the cover wiU be replaced at once, and the screws tightened 
home. 

The inside of the cover is fitted with springs to prevent accidental rotation of the 
erecting lenses, which cannot work unless the screws are tightened home. 

Leaving the cover off allows the ingress of moist air, which may cause filming 
of lenses or jamming of the air adjusting system. 

The screws must not be removed completely as they are captive screws. Six 
half turns are sufficient to free the cover. 

mm&AL (GAMm&m) 

When assembling a carriage, or mounting a gun, care must be taken that all 
bearing surfaces are perfectly dean and lubricated. 

Every precaution must be taken to avoid damage to parts by rough u^ge. A 
'hammer should never be used unless a piece of wood or soft metal is used to transmit 
the blow. 
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All gears should be tested once a week to ensure they are in working condition. 
All gears should be overhauled where backlash is excessive, worn parts beinv 
required. Wiere bearings are bushed, the renewing of worn bushes wOl 

usually remove any slackness due to wear. 

var,^!! screws should be properly tightened up, split pins inserted and the 

various gears correctly adjusted. 

be reSwS mTe splayed. ■ Lost or damaged pins should 

are^JnAr^ aU working parts of the various gears and mechanisms 

periodicaUy or rust. They must be thoroughly cleaned and oiled 

clea^ lubricators, nipples and lubricating holes must be kept clean and oil passages 

or wking parts, in no circumstances must coarse 
grinding material be used, such as sand, emery cloth, files, bath-brick, etc which 
wear the surfaces and cause looseness to fitted parts. Oil only will be used.’ 

wh^^pawlsengal?^^ aUowed to accumulate in the ratch teeth 

ha« U®— wheels will be well smeared with mineral jelly which 

lias been thinned with lubricating oil, to prevent rust. 

Wire ropes must be kept lubricated, treated with consideration and kinks avoided 
hp examined penodicaUy for undue wear and broken strands. Care must 

be taken to see the ends are properly secured. 

Sheaves should be examined periodicaUy to see that they are working freely 

with exercised in the manipulation of aU valves, which should be operated 

With the officially approved tools, without any additional leverage, 

Sp^ners and implements provided should only be used for the purpose intended. 
Detects and damage should be reported immediately. 

for glan^, pistons or other joints when kept in store, should be free from 
dusL and penodicaUy smeared with dubbing to keep them soft and flexible. 

Thorough overhaul of the gun and carriage should be carried out periodirallv 

parfacularly the recoil system, elevating and traversing gears and breech mechanism! 

+!,» 1 should be inspected periodicaUy for leakage. Should leakage occur after 

been tightened, as far as is practicable, the compressed oackines 

stiU occurs, a faulty leather packing^fwhere Siese are 
also fitted) is mdicated and should be replaced. ^wnere tnese are 

^kmg glands, fitted with leather packings only, should have these replaced. 

'wp equipments are placed in a state of light oreservatinn 

^iT R.E.M.E. depots. This wiU also apply iSenSpmS 

Si tty^^JrltbSt Kxpectedr?emat 

The definition of light preservation " is that bores of guns wiU be wp?1 niUA 
Whf grea^d. Clinometer planes must be well greased or painted over External 
bnght or workmg parts of both guns and carriages must be freasS 

TABLE OP WEIGHTS, DHHEBSIOHS, ETC. 

In conn^tion with the information given in the foUowing tables it he 

r??" o( the typ. and Mark^^vS; S 

.components bemg used to bmld up a complete cairiSe inShZ tn 
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CAEEIAGE, 25-PE., MARK I 
TABLE OF WEIGHTS, DIMENSIONS, ETC. 


Bata 



WEIGHTS (approximate) 

Gun witli mechanism ■ . . . . . . .... 

Carnage,, (without, gun stores or firing platform) 

Gun and''Cama,ge' 

On carria,ge. wheels . . ' 

On trailers, wheels , , 

Total behind' tractor, ,., . ■, 

Pressure of .trail on ground . 

Weight on point of perch: — 

■ 'Limbered, up . ' 

"Bnlimbered ■ ' 

■ Wheels pneumatic ' . ,. 

■ Height— DIMEHSIOHS (approximate) 

,. Top of shield — ■ 

Firing position . . .. .. 

Travelling position .. .. 

Axis of gun . 

Axis of trunnions . . . . . . 

Sight line (dial sight) (object glass) 

Eyepiece 
Axle . . 

Clearance 
Length — 

Carriage and trailer muzzle to perch eye 
Trail, centre line of axle to spade . . 

Horizontal distance trunnion to axle 
Spade — 

Width 

Depth 

Wheels — 

Diameter . . 

Width of tyre 
Width of track 

Maximum width of carriage over axle 
Locking angle, carriage and trailer 
Space required to turn in, carriage and trailer manhandled 

MISCELIiAMEOUS DAT A \ 

RECOIL GEAR 

Recoil, metal to metal . . 

Nominal length of recoil — 

Zero , . 

Maximum elevation . . 

Maximum force of recoil- — 

Zero (charge 3) 

Maximum elevation (super charge) 

Pressure in air reservoir — 

Initial (lb. per sq. in.) 

Total liquid in recuperator 
Allowance for leakage . . 

Total liquid in bufier cylinder and oil reservoir 

mgCEIIiAlEOIlS 

Maximum elevation 
Maximum depression 
Elevating gear, zero to* 

Traverse R. and L. 

Turns of hand wheel per degree — 

Elevation . . . , • . . 

Traversing . . , . 

One turn of hand wheel — 

Elevation 

^ Xrayersing . ^ * 

,9bi|)ping tonnage - 


.Cwt. 

qrs. 

lb. 

8 

3 

20 

24 

2 

26' 

'35 

1 

20 

34 

1 

■ 7 

29 

■ T 

■ 11 

" 65. 

1 

-27 

1 

■ 0, 

, : 25 

■ 0 '■, 

' ''-2 ' 

17 

1 

2 

14 

1 

2 

7 


ft. ins. ' , 
5 .. 6^75 ■ 

5 .,5. ■■ 

3 ioa25 

3 9-5 
5 2-25 

4 7-25 

1 4*3125 

1 1*5 


25 10*75 
8 10*5 
2 4*625 


2 7*625 
0 6*75 

2 10 
0 9 

5 10*5 

6 11*5 

50 degs. L. 60 degs. 
31 6 


42 inches 


36 inches 
20 inches 


3*25 tons 
9*0 tons 


600 

9 pints 
1 pint 
15 pints 
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TRAHEES, artelleey 


u T.* conjunction with the ci:::„ ^ 

behind the tractor and advantage is taken of this°vehicteTo 
a number of small stores. 

Two trailers connected by means of the perch of the o 
ammunition trailers of a section and are normally referred to 


c^iage to ensure lexibility of the load 

‘ cany ammunition and 

■rear one,; comprise" the" 
r as ammunition trailers,, 

rear of the trailer by pigtail clips. 

NO. 27 artillery trailer 

or trailer or as the front 

It has an ammunition box designed to carry 32 rounds in 16 travs fhp 
h«ns prodded w.tt a locker for small s.or« and at the fron?l bSt.d a mSs tray 

.nd?ca“idgf *'■' ^ holdi„ 2 

The rounds should be placed 
rear, as viewed when limbered 


in the trailer with the shell poi 
m the weight on the point of the perch.^^(lerpage 

following principal parts : — 

Perch — 

Towing attachment 
Drawbar 
Bumper 

Brake operating gear 


The trailer consists of the 
Ammunition box- 
Trail bumpers 
No, 227 special axletree* 

Axle bar 

Stub axle brackets 
Wheels 

The ammunitioii box is construe 
together, excepting the front plate, 
only are of bullet-proof steel. Theb< 
int^nally to receive the ammunitic 
1 wo doors, supported on hinges, 
on the inside with eight rubber pads, ......a. . 

mmunition trays when the doors are closed, 
fn ens’ire a tight fit and so e^d, 

means of catches, which 
the latter being riveted to the frame of the box 

t oif rated so that the catch 
to the dwr. To the top plate is secured a handle to assist 

5“ bSieV^S^, . 

^ nearside door. ' 

irailers are iHummated m such a manner tbaf fftAxr 
«nthout any Ught ^ing visible from tS S 

“Side the ammun 

.tores. It IS dosed by a hinged door, the rim of which has a i 


iei plate, the whole of which is welded 
iveted. The front plate and the doors 
IS mounted on the axle bar, is prepared 
which are supported on steel runners* 
ided at the rear, each being furnished 
e bolted in position to bear against the 
. Rubber is inserted along the inside 
exemde dampness. The doors are locked 
consist of a bar hinged to a bracket, 
A locking lever, secured to a catch 
a IS held by two soiall plates riveted 
_ iccict in opening and closing. 

^ -ft: lie upper hinge of 
consisting of small brackets with 
_ - f to the stay of the trail 

balls is maintained by small flat 
t!*o clips when the doors 



felt to keep the locker watertight. A locking catch is fitted, being operated by a small 
hand lever. 

A steel stores tray, with fittings, is bolted to the front of the box and conveys 

"stores..' . 

A narrow steel bar is bolted to the front plate of the box to retain in position 
a waterproof canvas cover with leather fittings, which fits over the stores tray to 

protect stores therein. 

The cover is provided with brass eyelets to fit over hooks welded to the ammu- 
nition box and stores tray, the cover being finafiy drawn into position by means of 
lashing passed through the eyelets in the canvas and made fast. 

Spring skids which project to the rear on each side, consist of a laminated spring 
with three leaves clipped together and an aluminium pad riveted at one end. The 
springs are clamped on the under side of the stub axle brackets by means of two 
plates, each with four bolts. As the rear of the trailer approaches the ground when 
raising the perch, the pads of the skids, coming in contact with the ground, will 
force the springs against small rubber buffers secured to the bottom frame of the 
ammunition box, thereby minimizing any possibility of damage. 

A fuze-key plate is bolted to the bottom frame of the ammunition box at the rear. 

Mudguards are positioned above the wheels and secured by bolts and nuts to 
the ammunition box, stores tray and to a plate welded to the box. They are provided 
at the rear with mohide mudflaps with strengthened edges. 

Clips are provided on the mudguards for camouflage purposes. 

Mudscrapers, of steel, are bolted to the brake drum covers and so shaped to 
avoid an accumulation of mud on the wheels. 

The top of the mnmunition box, at each comer, is fitted with a firing platform 
catch of steel consisting of a handle, hook, case, spring and large and small axis 
pins, for use with equipments that carry the firing platform on the trailer. 

The handle pivots at one end on a large axis pin, and is also drilled to receive 
a small axis pin to which is attached the case. The hook fits in the case and at the 
bottom a nut is pinned. A spring is placed between this nut and a retaining nut 
which screws into the top of the case. 

On lifting the handle, the case is raised and the spring relieved of compression, 
thus permitting the hook to grip the firing platform. On lowering the handle, 
the tension on the hook, caused by the compression of the spring, holds the platform 
in position on the anamunition box when travelling. A fitting is secured to the top 
of the box, on the offside, for the spare hub assembly. 

The tr^ bumper consists of a vertical steel stay and two laminated springs, 
provided on each side at the rear of the ammunition box. 

The top and bottom of the stay is prepared to take a spring, phosphor bronze 
bush and an end plate ; the springs allow for a slight movement of the stay in the 
vertical direction. The plate is welded towards the bottom of the stay to prevent 
any turning movement and so avoid displacement of the locking catches which secure 
the doors of the ammunition box in the open position. 

The upi>er and lower laminated springs have four and five leaves respectively, 
the leaves in both cases being of different lengths. Each spring is connected at 
one end to the stay by means of a slotted nut, spring washer and split pin. The 
other end is held between backing and clamping plates and secured by bolts and 
nuts to the frame of the ammunition box. 

The No. 227 special axietree, of steel, consists of an axle bar and two stub axle 
brackets. The axle bar is positioned above the bottom plate of the ammunition 
box, whilst the stub axle brackets fit over the bar at each end, being secured by a 
bolt which passes transversely through the bar. In addition, the brackets are 
secured to the frame of the ammunition box by bolts and nuts. Angle stiffening 
plates welded to the side plates of the ammunition box are also secured to the bracket 
by means of a stud, with a buffalo hide shock absorber interposed. The brake drum 
cover plates and the stub axles, which form part of the wheel assembly, are each 
connected to the stub axle brackets by means of eight studs and nuts. . ) 



on Jgl 43®®^ identical and interchangeable with those described for the carriage 

As an interim measure, some trailers have been fitted with wheel huhc wi+K r.u- 

roIl„ bearings. pSSS Xell^Lte 

retain^ for '’“*■80 will, as far as possible, b. 

of a^'tabSA'^S ao.f^ Ifeth of the trailer and consists 

parts, coimected in prolongation, in front of the n“““- 

together by ^elve bolts with slotted nuts and keep 
cenfrfl/thf in front of, whilst Part II ^ 

inte^al operating shaft passes through the perch tube, being 
internal beanng brackets, with bushes. ^ 

Part I is provided with front and 
the flange of the drawbar and the 

A rubbing plate for the .as,, vx uxxc pvtc 
under side of the perch tube by two screws mth _aa*s „cxoixc 
for^rmg expmsion when the perch is lowered to the ground. 

I lifting handles, left and right, at the^ front • 

L-shaped ^ of steel, the disc-shaped portions being LcurVd’ 
the perch by a bolt with a DhOaSnbnr KmiTTA K'no’k 4-^ x 


principally 
animumtio,n„„box,' 

^ passes through the ^ 
to^the front'^and rear plates. ■ , , , 

’ " ’ ’ ' ' J. supported; by 

rear flange^ the front flange being bolted to 
rear flange to Part II. ® 

mner end of the perch bumper spring is secured to the 
. ^ washers. The plate allows 

handles are connected by mpanc of a return snrinv^hA ^ ^ on assembly. The two 
to pins riveted to the handles ^ ^ attached 

of a ho^, plc^cc, pi„.ger spS“ rcSt^er ** 

with the diagonal face formed on lie^liftine 7 Mdle^lSV+^^^ 

to the relea^ lever bv a ^ is connected 

housmgby Si axL pfr release lever being also connected to the 

4.1. lifting purposes, the handles are pulled out at nVlif oncri^o 4-4.1. 
releasing the pIun^rM^is aio-^^g tSLff ^Sth the^ 

brat. 

contact with the face of the serrated qlelrA ^ comes in 

a plain and a spring wSfeS^veSSJ ^ ^itb 

finger projections to the top of the nlunWr tit handle with 

by a s^ini which is compr^d bet™?*^^^^^^ ’^P its work 

gunger ^d the manganJe broL cover. m?ov2fr"JcSed 
screws with sprmg washers and nuts. The wotS BACKTW' 1 ;Tn? 
on the cover. The stop pin situated toward + Txf ^ engraved 

movement of the plunge thrSh a auIrfJ^Je^o tbe plunger, allows for a 

the orating brakistop is Sfte UP pSln ^ 

go», KS£b£S: tt£S£°,Sr,'5.‘ ‘?'^ ” ^''erae 

perch eye, thus preventing the tfailpr^rav sleeve qn the stem of the 

been completed. . , . ^ S-gam lifted once the movement has 



Part iPof the perch tube is connected to Part I at the front by means of a flange 
and secured by bolts. It projects for a short distance at the rear of the ammunition 

box, to whicii angle pieces are welded. 

Towards tbe rear, inside the ammunition box, a small recess is formed in the 
bottom of the perch tube to allow for the rear end of the brake gear operating shaft 
to connect with a crank lever supported on two vertical brackets. 

The No. 8 towing attachment hook is secured to the angle pieces at the rear of 
Part II of the perch tube by means of four bolts with slotted nuts and split pins. 
The towing attachment is supplied with a catch with handles on each side, the catch 
pivoting on a fulcrum pin, a lubricator being fitted on the offside. An axis pin, 
retained by a split pin, connects the catch to an eye bolt with spring, positioned 
vertically behind the hook. The spring keeps the catch up to its work, its tension 


DRAWBAR. 

Brake re! 


Plunger, 


Roiabi 


THE ASBESTOS LININGS SHOULD ON NO ACCOUNT BE LUBRICATED, 
an instruction plate to this effect is attached. 

The No. 27 perch eye, of steel, has a stem which passes through the housing 
case with an eye kt its outer end. Towards the centre of the stem it is serrated 
to take a rotation limiting sleeve, which is also serrated. The sleeve has a flat surface 
which works in conjunction with a rotation limiting stop situated in a small rece^ 
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the housing case. 

the stem, beiii'g held in position by 

limiting plunger, of steel, fits! 
c^e. The head of the plunger is fitted with 
m shape with a conical tip which fits into a 

ft i ft pfange;. tWhok beU^ 

Zn. lubricator, which screws ' ®- 

ame time compresses the spring betw 

T- 3?*^ rotation limiting stop, of stf 
K Plriuger and the rotation limi 
paped slot being cut on one side to takv. up ui t, 
ft- of the sleeve ir. 

ft ^ phosphor brpnze bush, and a 
Stop IS positioned in a small ] ... - 

tubes with lubricators are hdd 
01 two brackets with - 

LtSr ftcation^TIhrS^^^ 

tor fte rotation limiting plunger and the stop, 
nnr^? perch eye is allowed a rotary movement of 

Iimitinl^ft**°”®‘ position is reached 

nftnf- “ contact with the top of the 

S K further movement of the perch eye. ; 

of the perch eye exceed the normal amount the - 

“““S’- 

len.^! ® semiarcular lamina 

lengths held together by means of two clin 
brackets at the front of the p^ 
bronze bush, situated m 

fn thft T^he rear end of the bumpi 

on the perch tube, thus allowing for expansion • 

spring IS rounded, to enable it to slidf- T one lea 

underneath the perch tube ° ^ ^ rubbing plate 


A phosphor bronze distance sleeve fits over the inner end of 
a nut and keep pin. 

; in a recess at the bottom of the housing 

a phosphor bronze hush, and is square 
V-shaped slot in the rotation liTnitTn g 
j secured in position 
mto the housing and at the 
'een it and a collar at the head of the plunger. 

wLft® “ft"'''*'*'®'' the rotation 
iting sleeve. It is rectangular in : ' 

ir, whilst the top 


shape, a V- 

when the perch eye is rotated. The 

^ss a.ihebot.omc.fifwS'^ 

^ . — ^ position below the perch bv 

and spring washers. The lo^er of the two 
on the perch eye stem ; the shorter 

approximately 35 degrees under 
^ flat surface of the rotation 
rotation limiting stop, thus 
thould the rotary movement 
pressure of the rotation limiting 
„ with the compression 
any abnormal turning force 

spring, with four leaves of different 
-.ch with a screw with nut. It is 
tube by an axis pin which passes 
loop of the spring, the bush being 
ler sprmg passes through a bracket 
’ this, one leaf of the 

i secured 
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■ The xstcli of steel, is bolted to a cross-shaft bracket,: being secured by 

nuts and spring washers. A number, of teeth are cut on the lower edge, for the ratch 
,„ pawl, thus retaining , the hand lever in the required' position when operated. A 
single slot on the top edge, in conjunction with the stop pawl, prevents the brake 
^ from being prematurely applied due to vibration of, the trailer when travelling. ■ 

' . , The cross-shaft* of' steel, passes from, one side of the ammunitio-n box to the 
other,. being supported on each side and at the centre by brackets. A collar is riveted, 
to the, .shaft against the inner surface, of the nearside cross-shaft bracket, ' thus pre- 
venting any lateral movement of the shaft. Keys on the shaft at each end and the 
centre engage the keyways of the pull-rod levers. ' 

The cross-shaft brackets, of aluminium, are bolted to the sides and centre of the 
ammunition box, each bracket being fitted with a phosphor bronze bush, which 
passes oyer the cross-shaft. The brackets are furnished with lubricators, whilst, 
in. addition, there is a lubricating tube for the centre bush. 

The operatiiig nhsdt is a steel rod in halves, positioned on brackets towards the 
top of the perch tube on the inside. The front end bears against the perch eye stem, 
whilst the rear comes in contact with a crank lever. 

The crank lever, of steel, has tw-o arms, and pivots on an axis pin secured by a 
slotted nut and keep pin. The axis pin is fitted with a gunmetal bush, a lubricating 
tube with lubricator being provided for the bush. The lever is supported on its axis 
pin on two vertical brackets inside the ammunition box. The upper arm is operated 
by the movement of the operating shaft, while the lower arm is connected to the forked 
end of the centre pull rod by an axis pin. A small projection is formed on the lever 
at the bottom to which one end of a spring is hooked, the other end being connected 
to an eye. The tension of the spring can be adjusted by means of an adjusting nut 
at the rear face of the ammunition box. 

The ^ centre pull rod, of steel, is positioned vertically inside the ammunition 
box, being connected to the crank lever at the upper end and by a trunnion to the 
centre pull-rod lever at the lower end. For adjusting purposes, a No. 5 adjusting 
nut is screwed to the rod at the bottom. 

The three pull-rod levers, of steel, are positioned at the centre, nearside and 
offside of the cross-shaft by means of keys and keyways, and secured in position by 
bolts with nuts and spring washers. 

The nearside and offside pull rods, of steel, are connected to the pull-rod levers 
by their forked ends. The rods are provided with springs and lock nuts, the tension 
of the springs being adjusted by the lock nuts, and the brake by phosphor bronze 
No. 6 adjusting nuts with enlarged heads for handling purposes. The opposite ends 
of the rods are connected to the trunnions of the cam levers. 

The cam levers, of steel, are connected at one end to the brake cams, whilst the 
other end connects to the pull rods. 


Action of the overrun brake 

When the trailer is attached to the towing vehicle the brake is automatically 
applied when travelling down an incline or if an abrupt halt is made, so preventing 
the trailer from tending to overrun the towing vehicle. This is accomplished by 
the trailer moving forward an inch or so, under its own weight, over the perch eye 
stem towards the towing vehicle. The stem bearing against the front end of the 
operating shaft forces the lafcter to the rear. The rear end of the shaft coming in 
contact with the upper arm of the crank lever forces it slightly to the rear, at the same 
time, the lower arm of the crank lever is drawn upwards, thereby transferring the 
motion to the centre pull rod and pull-rod lever, which partly revolves the cross-shaft 
and transfers4he motion to the puJl-rod levers at each end of the shaft. This ensures 
the brake being applied to both wheels simultaneously. 


,TJie puU rods draw the cam levers to the rear thus nnpraf In ly -Mio 

drums, thus brake against the mterior surface of the brake 

When the towing vehicle reaches level ground or starts after ?? half fh-a u • 

S r- 5' SeSg “he hik? 

the shoes deer of the^SeiSS KfwSSs!” ““ “<1 P"" 

cowrSoelt ™ °L ' ’T'"'"' 'y? “P tawsrSieby 

^ i-e ^ and consecjnently releasing the nressure nf fh^ 

S ttfw '?S?,^r ‘y‘ ‘tos to .S;” 

from the release lever ^rem^rf^rl^® the pressure 

of the overrun brake. applied independently 

wh.?KS:e’K b“eqoh,d “ *“ «'« ‘■■'“kt 


Action of the hand brake 

^^The b»ke is operated by mesosofahand lever on the nearsideof the Munonition 

leym ty S?' "if T is transfejed to the pdl-rod 

^ p^|d s: 

W.th,rebyopemting thee.™ and brakeEL"eseSfcfhfoi™^i^ 

retains the brake^^The^N ^sSonf^°^ nearest tooth on the ratch quadrant, 

thelatST^?^"?^^^^^^ from the pawl ; 

hand lever is theTonLSeTfftt; ! ^ ^^f^h by pressmg the release lever, the 

stop pawl engages the sin pria gW a/the bemg pushed to the front until the 

that the banE the Ske must 1 £v, L |nadrant. It is important 

slot in the ratch quadrant when traveUii^ othewf^i^+h^ engaging the 

by the vibration of the trX otherwise the brake is hable to be appHed 



Care and preservation 

arti« 4 1™ a1» -f ”<»“ *»» 

mateiy 14 inches is allowf^H ty ^ u ^ l^^i^ptudinal movement of approxi- 

The 'f n^aMESSatl!’'^' “ " “ 

towing vehicle is placed in reve^gear ■ iFh f^'^ffed only when the 

movement has been completed This aUow<i immediately the reverse 

w, .0 0.00.0 y:L2"p.ss LfSstiTe 



Section Ammnnition Trailers 


Front 


Witli. stores 


With "stores and ammimition . . 

Pressure of perch—- 

On ground — trailer loaded , . 

On trailer hook — trailer loaded . . . 
BIMEISIOIS 
Length ^ of perch 

Width ... .. .. .. ■ .. 

Height , . . 

Wheel track — centre to centre. 
Greatest projection beyond wheel track 
Wlaee! tyre (inches) . . „ , . 


(a) Includes jack, but without firing platform. 

(b) Without firing platform. 

(c) Includes spare hub assembly, but without firing platforms. 

■CHAPTER IF 


TEMLERS, AEmiilEY, HO. 27 


WEIGHTS AHD BIMEHSIOHS 


Gun Trailer 


. WEIGHTS 

Without stores and ammunition 


IX. in. 
10 9 

6 11 
4 0 

r> 10 
0 6| 
9-00 X 16 


mSCEIiLAHEOTJS STORES 


ABAPTEE, ACE PIPE, HO. 2 


The No. 2 air pipe adapter is employed to coimect one end of the charging 
pipe to the Mark I No. 1 pump adapter and the other end of the charging pipe to 
the Mark I No. 5 air pump. It consists of a gimmetai body in two parts. Part 1 
is screw-threaded externally at one end to suit the pipe union and is formed hexagonal 
to take a spanner. At the other end the bore is enlarged and tapped to receive 
Part II, which is assembled with a union nut. The latter is screw-threaded internally 
to engage the pipe adapter or the air pump. Two adapters are required with each 
flexible charging pipe. 

When Mark I* or II No. 5 air pumps and Mark II No. 1 pump adapter are used 
the pipe adapter is not required, the charging pipe being received direct by the 
pump and pump adapter. 


ABAFEEB, EBMF, MO. 1 

The Mark II No. 1 adapter is used for connecting the pipe of the air pump to 
the air reservoir of the recuperator when charging. It comprises adapter. Parts I, 
II and III, 


Part I, of steel, is SJ inches long and bored throughout its length to a diameter 
of 0-15 inch. One end is threaded externally to receive the pump pipe, whilst the other 
end is increased in diameter and threaded internally for attachment to Part HI. 

Towards one end a hexagon is formed for the application of a spanner and near 
the centre a boss is formed and bored to communicate with the central channel of 
the adapter, the boss being threaded internally to accommodate a No. 16 or 5 
pressure gauge. A cap with washer is provided to blank one end when taking pressures 
with the pump disconnected, the cap being suspended on a chain. 


f 





A I in length and bored axially to a diameter of 
y id inch. One end is threaded externally to form the means of attachment to the 
^ reservoir of the recuperator, whilst the other end is enlarged and formed with a 
toSfSid Jf pit ^ spanner, being threaded internaUy for attachment 

„ , steel tube of uniform diameter, 21 -5 inches in length and threaded 

extem^y at each end to accommodate Parts I and 11 of the adapter respectively, 
rarts i and 11 are threaded and sweated on to their respective ends of Part III 
^® ^nlly secured by means of two fixing screws. 

The Marife lJ adapter differs from the Mark I in that Part I is of gunmetal and 
prepared externally at one end to take the No. 2 air pipe adapter. 

adapter, PUMP, NO. 14 

The No. 14 adapter, of steel, is 3| inches in length and is for use with the No 2 
liquid pump for charging the H.P. cylinder ; a hexagon is formed towards one end’to 

theiSin'^orth^ fl “ screw-threaded at one end for the attachment of 

^ hose from the pump ; the other end is screw-threaded for 
insertion in the screwed recess of the filling hole of the recuperator. The interior! 
bored axially in two diameters for the passage of liquid, 

APPARATUS, ILLUMINATING. AIMING POINT 

is designed to provide a suitable portable 
aiming point, capable of lUummation, to facilitate laying the gun by night when no 

from the gun position. The apparatus comprises a case, lamp and post. 

AIMING POINT ILLUMINATING | ,||« 

APPARATUS . JJi 


Battery switch 


H^Lamp switch 


Two-way cord 
conductor. 


■Bowden wire 


Ground 


Tension 



The ease is of tinned sheet-iron treated with service colour enamel and has a hinged 
front; When in use it is supported on an iron ground post, to which it is attached'by 
two clamps with wing nuts. The lower end of the case has an opening to accom- 
modate two bushes and a guide spring through which passes' a Bowden wire for 
operating a lamp, switch. 

Four compartments are formed in the case, one of which contains three batteries, 
each comprising three Y dry cells, and a battery switch. The second compartment 
contains a. lamp switch of. the ratchet type, having, an actuating lever to which the 
Bowden' wire is attached by means of a spring hook, whilst the remaining two com- 
partments contain a lamp, with SO feet of two-way conductor cord and spare parts 
respectively. All three batteries are connected to the. batterj?- switch, which 'ensures 
that only one battery is in use, whilst the other two form a reseri^e, the position of 
the switch indicating when the current is of! or whether the 1st, 2nd or 3rd battery 
is in use. The panel which carries the battery switch has an emergency link connec- 
tion, for use when the lamp switch is out of action, and two sockets to take the 
two-pin plug of the two-way conductor cord. 

The lamp switch is provided with a short lever to which is attached one end 
of a Bowden wire, the other end being attached to a loop on a tension spring attached 
to the ground post. A spiral spring returns the lamp switch to the normal position 
when the lamp is no longer required. 

The lamp is carried in a tinned sheet-iron box treated with service colour enamel ; 
a lid is provided and coated on the inside with white enamel. It is fitted internally 
with a 3*5-volt P bulb held in a socket to a reflector base, to which is fitted a semi- 
circular trough shaped reflector. Two terminals on the base form a means of attach- 
ment of one end of the two-way conductor cord, the other end being plugged to the 
panel of the battery switch. A glass strip is fitted into an aperture in the lid from 
which comes a thin pencil of light. The top of the box is provided with a hook by 
which it is suspended to the aiming point or post. 

The ground post is an iron pipe about 3 feet long, pointed at one end and plugged 
at the other ; a tension spring, carried on the back of the case when not in use, is 
provided with a loop at each end, one of which passes over the ground post, whilst 
to the other is attached one end of the Bowden wire. A suitable length of telephone 
cable, or similar substitute, by which means the apparatus is operated from the gun 
position, is also attached to the outer loop of the tension spring, passed through the 
coils of the spring and finally attached to the ground post, leaving the wire slack 
between the two points of attachment, to permit the spring to extend when a puU is 
exerted. The object of the tension spring is to prevent damage to the lamp switch 
as the result of a direct or violent pull. 

Preparation for use t 

The ground post is driven firmly into the ground, a loop of the tension spring is 
passed over the post and the case is secured to the post by means of the two clamps. 
Open the lid and remove the lamp box and conductor cord from the case. See 
that one end of the Bowden wire is attached to the lever of the lamp switch and pass 
the other end through the hole and guide spring at the lower end of the case, and finally 
connect it to the outer loop of the tension spring. The operating cord from the gun 
position can now be attached to the tension spring and post as previously described. 
Insert the plug of the two-way conductor cord into the holes of the battery switch 
panel marked PLUG and move the switch to the appropriate number according to 
the battery it is desired to use. The lamp box is now attached to the aiming post 
or point it is intended to use. Ascertain that ail connections have been properly 
made and that the apparatus is functioning correctly. 

Aetion « 

When it is desired to illuminate the aiming post or point, the end of the operating 
cable at the gun position is pulled. This operates the lamp switch and closes the 



■Gable N9I5, 
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The batte^ box is of tinned-plate and contains three W dry cells (Q inert cells 

at stations abroad) connected in series, and held together by three rubber bands. 
It IS secured to the case by a, strap and the lid is fitted with a switch for turning the 
current on or on. On the, front of the box four hooks form a drum round which the 
cables can be wound when not in use ; there are two centre lamp hooks to accommo- 
date a lampholder and dial sight lamp. 

The three cables are of the flexible, aluminium-armoured type, and are fitted at 
the end with the lampholders and lamps ; they are clipped to the carriage and shield 
in suitable positions. Each cable is marked on the grip nut with two numbers ; 
that on the hexagon portions signifying the number of the apparatus \%dth which the 
cable is used, and that on the tapered portion the number of the cable. 

No. 6 cable goes to the range indicator. 

No. 15 cable goes to the dial sight. 

No. 15 cable goes to the sight clinometer, and may also be used as a wandering 
lead.'" 


APPARATUS, PULLmU BA€K GUK, 10. 7 

The apparatus (Fig. 57) is used in conjunction wdth the Mark II No./S quick 
release attachment and an 8-feet 10-inch wire rope. It is of the Nimrod type. 

The apparatus consists principall}?’ of a ratchet bar, drag shoe, operating lever, 
connecting link, anchor chain and hauling chain. 

The ratchet bar is a steel bar, tapered at one end to facilitate entiy^ through 
a drag shoe and bent upwards at the other end and drilled to receive the securing 
pin of a shackle and swivel eye. Its upper surface is formed with teeth which engage 
a fulcrum pin which is secured to an operating lever and a pawl. 

The drag shoe is a rectangular-shaped casting which is hollowed to fit over the 
ratchet bar and recessed in one of its sides to secure the links of a hauling chain, 
A hole is bored through its upper surface for the reception of the pawl, two pro- 
jections being formed which engage the pawl crosshead and retain it clear of the teeth 
of the bar, when required. 

The pawl is a steel, spring-loaded bolt, chamfered at its lower end to engage the 
teeth of the rack and screw-threaded at its upper end to receive the securing nut. 
Below the screw-threaded portion it is formed square to receive a crosshead. Just 
above the chamfer is formed a flange against which the spiral spring bears. A hole 
is bored transversely through the shoe, through which passes the axis pin of the 
connecting link. 

The operating lever is a steel lever, 5 feet in length, the upper end of which is 
formed circular for ease of handling. The lower end is forked and fitted with a fulcrum 
pin to engage the teeth of the bar. Just above the forked portion, a hole is drilled 
to take an axis pin of the link. 

The connecting link is a small steel bar having a hole driUed at each end, one to 
take the axis pin of the operating lever, and the other the axis pin which secures it 
to the drag shoe. 

The anchor chain consists of 4 feet of J-inch standard chain with a special end link. 

The hauling chain consists of 2 feet of chain similar to the anchor chain and is 
provided with a steel hook. 

Keihod of use 

The method of attaching the anchor chain to the trail is shown on Fig. 57. 

(а) Thread the long length of wire rope through the bore from the breech end 
and pass a stout spanner through the splice at the muzzle end. 

(б) Attach the anchor chain to the trail eye as indicated and the quick release 
attachment to the shackle of the wire rope. 
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(c) pft the pawl and lever and push the drag shoe along the ratchet bar to the 
front end ; re-engage the pawl. 

(d) Pull on the haultog chain and engage one of the links in the recess in the 
drag shoe. 

(c) Push the opiating lever to the front to engage the pawl in the bar teeth 
By pulling the operating lever to the rear, the fulcrum pin of the lever engages 
a tooth of the bar and hauls the drag shoe to the rear and with it the haulmg 
Cham, quick release attachment and wire rope, and, through the medium of 
the spanner, the gun and cylinder block, the pawl engaging a tooth, so pre- 
venting the gun from running back. 

if) Pushing the lever forward engages a fresh tooth and the operation is repeated 
until the gun is about one foot to the rear. 

ig) Allow the gun to run-out by releasing the quick release attachment, using 

LJULw C/XlO« 




Breech shackle. 


AOTACHMEIOT, QUICK-EEIEASE. NO. 3 

nr ^ (Fig- 58) is for use with the No. 2 pulling jack 

XJf back gun apparatus. It consists of a hauling chain shlckle, and a 

steel loop m two parts, each part having one of its ends hinged together on the 
hading-shacMe bolt, whilst the opposite ends are kept closed by a U-shaped cHp 
I' which passes over Part II. Upon knocking the chp rear^ 

°P®“' rdeasmg the attachment from the shackle of the loim wire 
rope, thus p^itting the gun to run out. ® 

,,The hauling chain shackle is attached to the hauling chain of the jack or No 7 

^ -- ofWtif by thi 


Hsulino chain shsckle. 


QUICK- RELEASE 
ATTACHMENT 


Fig. ,58 



ixie marn n box, which is of wood, is strengthened by steel angle plates and has, 
secured to_ the bottom, two wood strips to seat the box on the trader. The lid is 
covered vnth canvas and provided with two steel hinges. It is fastened by means 
of a steel tumbuckle and hasp. 

Four leather loops, vdth buckles, are provided on the back; the upper two 

secure tne liandle of the air pump, and the lower two secure the Mark II No.' 1 pump 

A ^ X provided at each end, to be used as handles or for securing 

the. box to the trailer. ' ^ 

Internally the box is provided with a tray and snitable fittings, lined with Fear- 
nonght, to carry the air pump, liquid pump and screw^acting hand pump, together 
With the pressure gauge, No. 2 air pipe adapter. No. 2 adapter, spanners, etc. 

1^1 dimensions of the box are : length 24 inches, width loi ins., depth 
Ui inches, and the weight, when packed, 3 qrs. 19 lb. 


N^2 m\m PUTFORM SPADE BQK 


SpadB bearers. 


Fig. m 





BOX, SPADE, PLATPOBM, 1181X6, NO. 2 
box spade (Fig. 59), of steel, is used in coniunction with the Mn o #: ■ 

It consists of a trough, of nickel steel, shaped to form a recentfrlp fnr +h^ i 

dram holes are provided to release any water that may ha^i eSemd ^ 


CLEASEE, PIASABA, NO. 

^ composed of piasa 
portion of a l-mch white hemp lanyard A 
attached to one end of the lanyard so as to carry it tli 

iSo floip the b 

bru^*^NvlnTf f^terials may be used in the manufa^ 

oJte, ''*“*“*• ” ““ 

Total length of lanyard is approximately 18i feet. 


The wool cleaner 
from which it differs 


piasaba cleaner previously described 
ool sponge instead of a brush. 

CUNOMETEE, EIELD 

designed to permit it being quickly set to any required 
er (Fig. 60) consists of the following parts 

^ase, aU being of gnnmetal. 

of A transverse 

representing 1 degree: Both sSes ^tht^mrSe^S ^^tpoAed arc, each tooth 
from 0 to 44 degrees, on the other from 46 to 89 ™ degrees, on one side 

pinker acting as an index. The suJSce wh iS fn£ the side of the 

marked with an arrow to indicate thp clinometer is 

USE THIS BASE FOR 0® TO 45°^ ri!! cl f target, and with the words 
d^ection of target, together with the instmcthn45^^m^^^ indicating 

body IS slotted longitudinally to permit ^PPer portion of the 

IS set at ansfles betwef^n -in/i observation of the bubble when the arm 


arm, 


Tile atm along which the slider with bubble moves is pivoted to the body. ■ The 

f moves away from the pivot, the axis 

of the bubble IS placed at an increasing angle to the base of the clinometer, the total 
rff equivalent to 1 de^ee. The arm is graduated on each side from 

(Uo 60 minutes reading in opposite directions, and is boredirom the outer end to take 
the plunger and spnng. A small slot on the under surface, in coninnction with the 
stop screw of the slider, limits the movement of the latter. 

The plunger has a spindle and head in one piece. The spindle portion fits in the 
rtf spnng; the head is rectangular, with teeth to engage the arc on 

th oouy- Side pMes are fixed to the head on each of which an index is engraved 

lor tne degrees scale ; they are roughened and project on each side of the arc. 


FIELD GUN0METER .X^ 


Bodv*^, 








Slider and bubble case. 













— 


R.ri.r, 

sting screw. 
Clamping screw. 


Fig. 60 


The slider and hahWe is rectangular in shape and divided into upper and 
lower portions by a saw-cut. The solid end is towards the pivot of the arm, the open 
ends bemg connected by the adjusting and clamping screws. The upper portion is 
bored longitudinally for the C glass spirit bubble, the upper surface being partly 



Saute ^ *°x5¥® the arm and 1 

maute ^aduations, which are read aaaiast an ai 

‘o a>«SfrSe 

bv Ae can be c 

^ Th ^ headed clamping screw 

the bndfrf instrument are filled 
tne body are nickel-plated, others 

The Mari V differs from 1' 
the case is a separate fitting and ic 
’Crews support and secure the bubble 

^rom the Mari F 
■bese being similar on both sides, i.e, 

? No instructions 


^ends we dosed by caps. The lower 
las slots on each side to expose the 
^i^rnping screw with milled 

■krnnerft^^* nickel-sUver Spring fies 
.lamped to any position on the arm 

are enaaieHed Sal*^ P“a of 

the Mari FI in the form of slider and b„hKu 
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0 to “d ?IMer, 

are engraved as to low to place the JmmZZTttl 

the casLS pSdTn ‘"a bubble 

screw at the other; whiJn^Si .Jf “1 “ “PP"'**'! 
the body is not slotted *ire means of adjustment. 

ble provision is made for effecting th,a , 


dfwii-tn a ^ • ^o^tainer is ir 
designed to contam three No. 210 ti 

lA cylmder cannot be used in the 
ranging. 

The container consists of a bodj 

The body of turned plate, is cylin 

piece IS inserted into the body wid 

The retaining handle of steel 
Mrves to retain the cylinders 
« secured around the r- 
it. Two slots, diametrics^y, 
wme, to afford clearances for 


LLcnaea to be carried in the Na 97 • 

me fuzes each in a No. lOlF cylindlr v 

contamer.) The fuzes are provided K 

^ packing disc, retaining handle and hinge wire. 
<tocal and is closed at one end Thp foU 1 • 

is situated at the closed eid 

^ fitted to the open end of f hp -i 

up»,h.dY^t:i/4“aS*» cteel ^g“"S:,S”ch" 



The hrn^d portion of the han^e is situated in the lower of the slots whilst a 
poroon, in the form of a catch, fits inside the upper slot when the container is closed. 
• i.- ^ retained in the closed position by a spring locking grip which 

IS hmged to the hinge wire at one end and fits around the catch at the ot&r. 

^ cylinder from the container, the grip is released from the 
catch by a combmed downwards and sideways movement ; the catch is thus pressed 
downwards until clear of the slot and the handle pivoted outwards on the hinge pin. 


COVERS— BEEEOH AND GEARS, 25-PR., CARRIAGE 
linJZ2XE, NO. 28, MARK lA OR NO. 49 
GUN AND CARRIAGE, 25-FR., MABTr i 
SIGHT, 25-PE. CARRIAGE 

The covers are of waterproof canvas and suitably shaped to enclc^e the fittings 
they are designed to protect. 

When in position the breech cover envelopes the whole of the breech fittiags. 
The muzzle cover originally had a ruby reflector positioned centrally with the bore 
of the gun ; when not in use the reflector was covered by the canvas flap. 

The fittings of reflectors to muzzle covers has been discontinued. 

The gun and carnage cover protects practically the whole of the working parts 
of the gun and carriage from dust and grit due to mechanical traction, lashings being 
provided to secure the cover in position. 

When fitted with a muzzle brake a No. 49 cover is provided. 


The ejector consists of a wood stave in two parts, joined by a manganese bronze 
socket with locking screw. The head of the ejector is of manganese bronze and is 
riveted to one end of the stave. It has two bearing surfaces, one for H.E. and smoke 
streamline shell, and the other for A.P. shot. 


GAUGE, PRESSURE 

The No, 16 gauge (Fig. 61) consists of a brass casing closed in rear by a steel 
plate and in front by a graduated dial with protective cover of perspecs. Attached 
to the bottom of the case is a metal bearing, the lower part of which passes through 
the case and is threaded to fit in the adapter. A hexagon is formed above the threaded 
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C: ■ a spanner for sc 

bearing IS prepared inside the 
mechanism. A hole, bored Ic 
channel within the cai 
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lange^is screw^hrSded^W^^*^ 
k IS retained to the can f 

•S:ing bush and outerXeve 

thread to engaee “Pper en 
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Head, 
inner sleeve 


Handley^ w 
Unky J 
Locking sleeve . 




Fig. 63 

The worm wheel is formed with teeth on its periphery and a ball racer on the 
lower edge, whilst the screwed bush is secured to its upper surface. 

The whole is contained within the body by a base plate on the upper side of 
which is formed an anti-friction ball racer. The balls are interposed between the racer 
and worm wheel. > 

The worm and worm spindle have anti-friction balls at each end to reduce friction, 
the spindle having a locking cap to lock the handle to it. 

The handle is in two parts, hinged together by a link, and is 3 feet 6 inches in 
length. A loop and two brass bushes are formed at one end, a sleeve being placed 
between the bushes. 
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two parts ngid. A coupling is formed at the o 
in the worm spindle, where it is retained by 

AeMon 

Rotation of the 

to rotate, forcing the driving bush 
movement is € ■ ' * \ - * 

.ways in the outer sleeve. A„ 
rotate with the screwed busk 
sleeve being prevented bv 
In lowering, the 


worm by the hanthe causes the worm wheel and screwed busl 
continueduntilthe^lSV^^^^^^^^ 

As the (giving bush cannot go any higher it is forced tr 

"i^s’shapr '^nnS 

reverse action takes place. 

T-, „ „ jack, puLHirs, m2 

in -i is nnnd 

principally of a ratchet block, operating lever, 4-foot anchoring 

comprises a ratchet wheel and two cheeks ■ the 

r™ r n ‘J' ”"•* “ ■i W piS 

J?' 

AW 

two fulcrum pins ; 
fom a movable fulcrum, and the 
on the ratchet. 


The jack consists 1 ' ' " 
chain and a 15-foot hauling chain, 

The ratchet block, of steel 
wheel is mounted on a spindle 
It IS grooved and recessed to coi 
to one of the cheeks. A shackli 
shoulder of the block, which c 

springs and lever). ™ ^ 

plunger is disengaged by the'catchTev 
link IS bolted to the bottom shoulder 

operating lever is forked at c 

the mner one to connect with the lever l&T 
outer pin to engage and move fresh teeth 


t^_2 PULLING JACK- 


'Ratchet blocK. 
Anchoring chain 4ft 


Ratchet catch. 


Ratchet wheel 


Operating lever. 


Lever link. 
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The 4-foot anchoring chain is secured at one end to the shackle connection by 

means of a shackle with swivel bolt, and pin. The other end is provided with a 

hook for attachment to the trail of the carriage. 

The lo-foot ha^ng chain is provided at one end with a loop, and at the other 
end with a swivel hnk and hook, for connecting to the hauling chain shackle of the 
No. 3 quick-release attachment. 


f 0 use the jack 


ia) Thread the long length of wire rope (as used with the pulling back gun 
apparatus) through the bore, placing a stout spanner or iron bar in the 

loop at the, .mnzzie end. . . 

(6) Connect the steel loop of the quick-release attachment to the shackle at 
the breech end of the long rope. 

(c) Connect the 15-foot hauling chain of the jack to the hauling chain shackle 
of the quick-release attachment. 

id) Connect the 4-foot anchoring chain to the rear end of trail as shown in Fig. 57. 
{e) Pull back the gun about a foot or so by operating the lever of the jack. 

(/) Allow the gun to run out by releasing the quick-release attachment using 
the clip. ® 

The spring-loaded plunger in the jack is not used for this purpose, but is for 
convenience in adjusting the anchoring chain when attaching it to the trail ; it 
also serves as a ratchet pawl when the lever is shifted. 


KEY, COEBECTOB SCALE EEABER 


The key is used in connection with the sight for clamping and unclamping the 
M.V. corrector scale reader. 


KEY, BEMOYme, JAMMEB Q.E. CAEmiBei, 10. 1 


Tht Mark II key is of steel, approximately 10 inches long. One end is threaded 
and shaped to^ the same external dimensions as the No. 1 percussion primer, whilst 
the other end is fiat and formed with two studs which fit into recesses in the primer. 
Towards the threaded end it is provided with a cross handle and near the fiat end 
a boss is formed and recessed to receive a tommy for use as a lever when withdrawing 
the cartridge case. 


Use 


The percussion primer is unscrewed from the jammed cartridge case by means 
of the studs on the fiat end of the key. The key is then reversed and the threaded 
end fully screwed home into the base of the cartridge case. The case can now be 
levered out of the chamber with the aid of a tommy. 


LAHYABD, COCBOTG, KO. 4 

The Mark I lanyard consists of a galvanized steel wire rope, 15 inches in length, 
fitted at one end with a steel hook and at the other with a wood toggle. 

The II lanyard differs from the Mark I in being manufactured from white 
tarred line instead of steel wire rope, and in having a loop formed at the end in place 
of a steel hook. 

The lanyard is of sufficient rigidity to enable the operator to affix the hook to 
the cocking handle of the firing mechanism whilst standing clear of the recoil of 
the gun. 


.MIKS, WlflECtrarG, TOEING PLATFOEM 


The Mark I No. 1 connecting links (Fig. 65) are for use with the No. 9 firing plat* 
form and consist of a crossbar, 2 platform stays, 2 locking links, 2 locking pawls,, 
2 springs, 2 trail stays, 2 connecting bars and 2 .connecting eyes. ' , 





^ The crossbar is a steel arm, bored at the centre to 
by & nut and keep pin. Each end of the ai 
which IS secured by a castle nut and keep 

The platform stays, left and right, ai 

and bored to pass over^ the crossbar and i 

short connecting bar. The forked ends a. 
a small projection on the outside of the 
connecting links. / ' ' ' 

ana 

whereby the connecting links are folded in the centre to allow the 
over the platfoma without the 1 . 

The locking links consist of a link, pawl, pawl ^ , 

- ®teel, are cranked and bored at the front and 

tne snort Md the long connecting bars respectively, 
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of the forked end of the trail stays. 

IB trout of the boring for the long connecting bar 
for the securing screws of the spring. ' ‘ ‘ 

between the hole at each end for the 
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are steel, forgings, one end being cranked 
d the other forked and bored to receive the 
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A lockmg pawl fits between the lugs of the fork. 
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- carriage to run 

necessity of detaching the stays from the traS. 

’ cam pin, lever and spring* 

i rear ends to receive 

A small projection is formed 
as a stop against the upper surface 
s. Another projection is formed on its upper surface, 

- - -nrhich is bored and screw-threaded 
spring. An elongated rectangular hole is formed 
5 tubes, to receive the pawl, whilst two holes 
_ , one at the front for the pawl cam pin and 
pin of the pawl. 


Locking spring 


Locking lever, 
PtatForm sbays\ 


FIRING PLATFORM 
CONNECTING HNK<^ 


Fig. 65 

The pawls, of steel, are formed with a toe at ea 
Of the cormecting link and trail stay, so making th< 
^t. A hole is bored in the centre for an axis pin 
front end IS elongated for the eccentric of the pavrt 
are chamfered for ease of entry into the forked ends. 

The pawl earn pins have hexagons at their upi 
the lockmg lever and a flange to bear in the upper 
lowCT end bemg so^ew-threaded for a castle nut a 
of the pm IS set off to form an eccentric to actuate th 

The loc^ levers, of steel, operate the pawl an 
^ means of two flats formed on the periphery of its 1 
the pawl cam pm. The boss, at its centre, is foimei 
ot the pawl cam pm, which is secured by a rivet 
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The springs, of flat steel, press against the flats formed on the locking levers, 
thereby retaining the pawl in one of the two positions. They are secured by two 
screws to the projection on the locking link. 

The trail stays, left and right, consist of a small and large forked end and a 
connecting tube. 

In future manufacture the trail stays wiU consist of a solid rod formed integral 
with the forked ends. 

The small forked end is screw-threaded at the rear end to take the front end of 
the connecting tube and bored laterally at the front end for the long connecting bar. 

The rear toe of the pawl fits between the forked portion, thereby holding the stay 
rigid. 

The large forked end is screw-threaded at the front end to take the rear end of 
the connecting tube, the forked end being bored laterally for attachment to the 
connecting eye by a pin which is secured by a split pin. 

The connecting tube is screw-threaded internally at each end for the reception 
of the forked ends. 

The connecting bars, long and short, maintain the connecting links at the correct 
distance apart and form the hinges about which the various sections pivot. They 
each consist of a tube with an end piece screwed to each end. 

The tubes differ only in length, except that the shorter one has a cylinder nut 
at the right in the form of a handle. This handle is positioned so that the personnel i 

of the detachment can assist the trail in opening out the stays. ! 

The conneeting eyes are in the form of two loops at right angles to each other ; 
the pintle on the trail is attached to one loop, whilst the large forked end is attached 
to the other. 


PIPE, CHARGIHa, m 2 

The Mark II pipe consists of a length of copper tubing, having the ends soldered 
into sleeves and provided with union nuts. A leather packing washer is fitted to 
each union nut to make an airtight joint. 

The pipe is shaped to suit the particular carriage with which it is used. 

The Mark I differs from the Mark II in being made of J-inch duplex flexible 
tubing of copper. Great care must be exercised in the general handling and packing 
of the Mark I pipe, which must not be coiled beyond the limits of flexibility, i.e. less 
than 12 inch diameter. 


PIiAHE, TESW0, CABRma, HO. 7 TO 70 OIAIi BlBWi 

The plane (Fig. 66), which is of cast-iron, is formed to provide two clinometer 
rests on its top surface. The rests are at right angles to each other, so that a clino- 
meter may be used on the plane, either at right angles or parallel to the axis of the 
piece. Two parallel lines are inscribed on each of the rests : the correct position for 
the clinometer is between these lines. 

The stem, with a slotted nut on the under side of the plane, is generally similar 
in shape and dimensions to that of the supporting pillar of the No. 7 to 7C, 0 or 10 
dial sight, and fits into the socket of the dial sight carrier ; a projection on the 
plane, similar to that on the dial sight, fits into the recess on the top of the carrier, 
so preventing the plane from turning in the socket. 

The plane is for use in conjunction with a clinometer for testing the sight carrier 
for verticahty and the cross-level bubble for accuracy of position. 


When not in use it is contained in a box provided with a leather strap handle 
for carrying purposes. 
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CARRIER TESTING PLANE 


PIiATFOEM, EEBDIG, HO. 9 

The platform (Fig. 67) is in the form of a wheel with a flange proiectin^r no 

ned n?der this iT the far^ia^e wfeeS 

“ V* ^ required is lowered to the ground and the ca 

aifled over It to the rear, so aUowmg rapid all-round traverse for anti-tank she 

“““ 

principally of a rim, and connecting hnks consist] 
ax, platform stays, lockmg hnks, connecting bars and connecting eyes. 


Crossbar securing nut. 


Upper centre plate. 

Picket plates 
Butt straps. / F 


Hook brackets 


N?9 FIRIN6 PLATFHPM 




^ ine outer enas ot the arms are riveted, the short 
the long on^ to the quarter plates,- each arm having 
the rim. The toe plates bite into the t, ' ' ■ 

flange projecting downwards on the rim, 
firing. Welded to the upper side of each 
the lifting chain. 

Riveted to the flanges of the centre plate 
screw thread at its upper end for the crossbar s, 

_ Riveted to the upper surface of the rim and c 
SIX plates which^are prepared for the reception of pkkSsr They 
between every other arm. jr- 

andTs^CT^uate^ith°flVafl the run the same diameter as the track 

is paiied T. bisSTX^r aSfis“S'£?“ 

In view of widespread damage which has occurred to the No. 9 firing platform 

platform is to be stren^hened by 
stiffening pieces (Fig. 6§). As a temporary measure, to reduce the risk of damage 

Axle crossbar 


ones to the butt straps and 
^ a toe plate riveted to it and to 
ground and, in conjunction with an all-round 
. 1 , prevent movement of the platform during 
arm, near the rim, is a hook bracket to receive 

is a pivot w'hich is provided with a 
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— J projecting towards the centre are 
'/ are riveted in 


2 to 3 clearance 
here after 
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I to the platform when firing, a strut, manufactured from a fired 25-pr. cartridge 

case, will be fitted between the firing platform and the axletree, as in Fig. 68. Partial 
removal of the radius on the crossbar may be found necessary in order to fit the strut. 
I i ' It is important to establish the clearance shown in Fig. 68 as, if the axle is in 

; i contact with the strut before firing, downward dishing of the platform will result. 

’ I strut will be removed when it becomes excessively damaged. It is anticipated 

: ) that exchange will be necessary after 350 to 400 rounds (Charges II, III and super). 

I I Struts will be removed for travelling. 

, i The cartridge cases used for this purpose will, wherever possible, be those that 

, I are unsuitable for reforming, e.g. cases having damaged lips or rims. 

■ / ■■ ■' ■ ^ . ■ ■ 



Care and preservation 

To minimize casualties to equipment and consequent buckling of its rim and 
fracture of the spokes, a picket will be driven into the ground about 8 feet in front 
of the gun, and tlie^ platform made fast to it by means of a wire rope passed around 
the hub, over the side spokes and under the rear spokes as depicted in Fig. 69. 


Direction of Fire. 


Fig. 69 


prolonged artion in one position, the gun should occasionaUy be run 
clear of the platforin, which should be turned through 45 degrees to distribute the 
strain evenly over the spokes and rim, 

platform, brass boss-head rivets are inserted to 
indicate the position of each 10-degree graduation. 

POST, AIMING, CEOSSHEAD, NO. 1 

inr post (Fig. 70) is designed to admit of the gun being re-layed accurately 

for hne, mthout altenng the ongmal position of the aiming posts, when the carriage 
has moved shghtly m a lateral direction whibt in action. It is provided with a cro5- 
head wMch can be clamped in any convenient position on the stem. The br ad is 

gun of a section having circular-headed posts and the 
other square-headed to avoid confusion when laying. 

The Mark II stem is of solid stol throughout, the top being enlarged for the use 
of a harnmer to enable it to be driven into hard ground, A step is screwed to the 
rivet, while the bottom is spiked to facilitate entry into the 
plate to take the head is riveted to the stem close to the 

TmchS^fn 


Rope under rear spokes. 



liiiii 

n«i 

11 ® 

Bililiiliil 


liiSi 


Head.- — ' 
Crosshead 


SPRING CLAMP. 


Fig. 70 

The ]&fk m crosshe^ is of the single arm type, secured to the stem by a spring 
clamp. ^ The latter facilitates adjustment of the crosshead for height and enables 
the amung post to be folded in the travelling position. It is retained in the folded 
position by a clip, riveted on the crosshead, engaging the stem. 

A white painted arrow head, in the centre of the crosshead arm, enables the 
layer to gauge the correct position for the crosshead when being moved up or down 
the stem. The figures 1 to 6 are also painted on the crosshead at equal intervals. 

The approximate dimensions are, total length 64 inches, crosshead 26 inches, 

Nonnally the sights are aligned on the stem. Should the carriage move to the 



No. 5 HQRIZQNTAI 
TWO STAGE AIR PUMP, 


Deiiv'ery valve cap 


- compressor body, of cast iron, is fotmed with high and low-pressure chambers 
^tSadiS?thrL^lf?^ Pfssure chambers, which communicate 

er “TwSS 

of s, double ram. The enlarged end of the piston 
T X “ n® fo’«^-P^essure chamber, is provided with twf packing rings the 

?rmHr/’ high-pressure chamber £ s&ibxlv 

provided. The packing nngs are cup-shaped leather rings. ’ 

J-he piston is actuated by means of a gunmetal forked lever pivoted about its 
centre on a steel fulcram pm which is held in position by a stop peg and carried in 
bearings at the top of the compressor body ; the upper portion of thrfS ffvS 

connedJd to the^pSof b^^rnSn^ oftUd 
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■ The low-pressure chamiier co¥er Is fitted with a suction and delivery valve.,* 
the suction valve is furnished with a strainer protected by a cap, which also pre^^ents 
ingress of foreign niatten 

The high-pressure chamber cover is fitted' with an inlet and delivery valve and , 
furnished with a comection for the charging pipe, by means, of which the pump 
is connected to. the .recuperator. When not in use, the connection' is closed, by a 
protective cap secured by a chain. 

The iust covers, of steel, a.re fitted to prevent the ingress of dirt, etc., through 
the side openings, to the interior. They .are attached to the crosshead pin' and 
designed to slide in guide clips secured by screws to the compressor body. The 
access hole cover is Gurv€.d to the contour of the body and secured hy a screw. 

. .The aperture in the screwed base is closed by fitt.ing a steel disc. 

The. pump,, when required for use. Is secured by placing it in the saddle on the 
trail .and turning it tlirou,gh W degrees until parallel to the trail, 'w^hen it is locked 
by the locking bolt, the high-pressure cylinder being towards the cradle. 

Action 

The pump is fitted to the trail, with handle, pipe and adapter attached. The 
handle is moved to the rear causing the piston to move forw^ard, and air is drawn 
in past the suction valve to the low-pressure chamber. '.The handle is now pushed , 
to the front, moving the piston to the rear and displacing the air in the low-pressure 
chamber. The suction valve closes and the air is expelled past the deliveiy^ valve, 
connecting pipe and inlet valve into the high-pressure chamber. The second 
movement of the handle to the rear re-charges the low-pressure chamber, and expels 
the compressed air from the high-pressure chamber past the deliverj^ valve into 
the recuperator. 

Care and preservation 

Before using the pump it is important to see that all parts are clean and free 
from dust or dirt, and that all working surfaces are properly lubricated ; steel 
covers have now been fitted to prevent the ingress of dust, etc., to the interior. 

A few drops of oil should be applied to the suction valve at intervals to ensure 
that the pistons and C3dinders are properly lubricated. 

The caps for both "the delivery and suction ports must be removed before use 
and replaced immediately after, otherwise there is considerable risk of dirt getting 
into the pump and preventing the valves closing properly, with consequent failure 
of the pump. The slightest amount of dirt upon any valve or seating is sufficient 
to prevent correct functioning. 

WTien working the pump, in order to obtain the best results, the handle should 
be moved through the fuU arc of movement at each stroke. 

The pump should be worked a few strokes daily. The inlet strainer must be 
kept in working order, the cotton waste being renewed periodically. 

All valves and springs should be inspected periodically to ascertain that they 
are clean ; if dirty or gritty they should be removed, thoroughly cleaned, and 
lightly coated with oil before replacement. They must at all times be kept in correct 
adjustment. 

When the pump is not being used it should be stored in the charging pump box. 

If the pump is not required for some considerable time, all bright steel parts should 
be thinly coated with mineral jelly. | 

To examine the piston, piston packings and chambers, remove the high-pressure 1 

and low-pressure covers, also dust-proof covers, remove the crosshead pin, when : 

the forked lever can be detached and the piston withdrawn through the low-pressure | 

chamber. ' | 

The H.P. and L.P. packing rings can be replaced when necessary by means of I 

the Nos. 1 and 2 artillery tools, the No. 1 tool being used for the L.P* rings and * | 

the No. 2 for the H.P. rings. To replace the rings, place the new packing in the | 

I 
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EoplEC6in6iit of paefciiigs 

JUSSIS-- 

PiniP, HAND, SirmOK AND FOECB, SCBEW ACTmG, NO. 2 
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Action 

The piston is first screwed fully 
dipped into a quantity of buffer oi 
thus charging the pumi 
with the nozzle slightly above the 
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Protect! n 


Suction hose • • • 
strainer. A! 


Suction valve. 


turn or so to expei all air present in the barrel and in front of the piston. The pump 
screwed mto the filling hole L of the floating piston and secured in 
position by using a spanner on the flats formed on the nozzle, men fully home, 
me hancUe of the pump should be operated to force the liquid contents into the 
recuperator. This pump is used with the original type of floating piston. 

Care and pr^rvaMon 
Replacement oi packing 

_ Remove the handle, unscrew the cap from the barrel and withdraw the piston, 
unscrew the supportmg rmg from the piston head and replace the leather cup. 


PUMP, LIQUID, HO. 2 

_ The pump (Fig. 73) is for use in charging the recuperator with liquid. It consists 
or a base, suction valve and hose, delivery valve and hose, barrel, plunger with 
rod and handle. 



The base is a casting to which axe hinged two bars for the feet of the 

opening is formed to receive the lower end of fte barrel^ 
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delivery hose is of |-inch bore, 72- inches long, and fitted at the outer end 

ecured by chains, fit on these nozzles when the hoses are detached. ‘ P > 
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Care and preservation 

worSi^^^ri “ ■“ °P“““ “ “y ‘» that the packings are 

BAMMKB, Q.F. 25-PB. 

the base of the shell is provided with’ shaped to bear against 

The plain portion of the stave is nrotprtpd h ferrule secured by brass screws, 
and copper tacks protected by a copper sheath secured by soldering 

SESEBVOIB, COHFBESSED AOL, Si-BfCHES DIAMEXEB 
'anTXV^^^iS’gSf*' Phg. valve 

valve socket contain^toS-rS^rSf®" “'-^y ‘? ««Mvo a gmmetal 

end to fit into its seat4 in ttfi^rt aSTffSAnS' " *'*' <“«■ 
hkg lu tue ftocKer ana is formed into a square at its outer end 
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The ¥al¥e. unions of bronze, is screw-threaded externally at its, iniier., end ...to. 
scre\¥ into the. valve, socket when the ,resen,mir is in use and internally at its: outer 
end to. .take the valve gland, while a projection on the side is. screw-threaded ' to 
accommodate the No, ,2 charging pipe. The union is bored longitudinally to take 
the valve key and transversely to allow passage for the air. ' '"A copper washer is inter- 
posed. between the valve socket and a shoulder on' the union, ' 

The val¥e key, of steel, is coiita,med inside the union and is thickened at the 
inner end and formed with a square recess to receive the head of the valve spindle, 
whilst the outer end passes, through the gland and is formed with a square head 
to, fit a removable steel handl,e. Greased hemp' packing is inserted in the outer end 
of the valve socket and suitably compressed by means of the gland. 



F.m,.74 


The gland, of gunmetal, is screw-threaded externally to screw into the outer 
end of the union. 

To protect the reservoir from jar, two grummets made up of 3-inch tarred rope 
are fitted over the body about 7 inches from each end. 

When not in use the reservoir is closed by the preserving plug ; when required 
for use the preserving plug is replaced by the valve union. 

The overall length is 31*8 inches and the working pressure is 1,800-lb. per square 
inch. 
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BOLL, 8PABE PAETS, 25-PE. 

s of service colour^ waterproof canvas, furnished on the inside 
■q designed to contain spare parts. When 

-s 24 inches in length and 20 inches in width. It is closed bv 
containing the spare parts and is secured 

hS^^& °PTS°S <=^ed 

, iias bPR. PTS. 25-PR.” stencilled on the outside 



igi 

STOP, EUramG BACK, so. 8 

^ The stop is d. steel Engle bracket having a screw-threaded stud on the lower 
side of the short arin to enter a corresponding hole in the cradle, where it is retained 
by a set screw and lock nut. 

It is used to prevent the gun slipping back %vhen charging the recuperator. 


TOOL, AETILLEEy, NO. 246 

The tool, of steel, is a hollow steel bar bored and screw-threaded at one end to 
receive a T-handled force screw. The opposite end is bored and screw-threaded to 
enable the tool to be assembled on the cradle front cap. A slot is cut in one of the 
flats for inspection purposes. 


SPANNEES AND SPECIAL IMPLEMENTS 


.Designation 

KeyS"~~" 

Ko. 11 

Xo. 12 

No. 14 Mark II . . 
Span,ners — 

No. 244 
No. 781 . . 

No. 782 . . . . ... 

Nos. 2, 3 and 5 horizontal 
air pump — 

Large . , 

■ Small .. , 

.Tools, artillery— ■ . 

No. 1 


No. 85 
No. 86 
No. 201 
No. 215 


Detail of use 


Steel ; box pattern, for run-out control valve. 

Steel ; box pattern, for snifting valve plug, filling-hole plug, air 
relief floating piston. 

Steel ; for air valve. 

.For sight clinometer. 

Double-ended pattern, for buffer stuffing box, adapter floating 
__ piston, buffer rear plug, buffer gland and floating piston gland. 
Double-ended pattern, for recuperator gland and stuffing box. ■ 


j Jo For No. 5 horizontal air pump,- 


Steel frame with bush and handle for inserting large piston packing 
Nos. 2, 3 and 5 horizontal air pump. 

Steel frame with bush and handle for inserting small piston packing 
Nos. 2, 3 and 5 horizontal air pump. 

Bronze ; chamber tupping tool for inserting loose barrel. 

Bronze : muzzle tupping tool for removing loose barrel. 

For withdrawing gland rings.- 

For testing aeration of liquid in recuperator. 

Removing and inserting piston. 

For assembling recuperator U-rubber. 

For supporting floating piston during use of screw pump when 
front cap is in position. 

For supporting floating piston during use of screw pump when 
front cap is removed. 

for assembling U-packing on buffer rod. 
for withdrawing floating piston, 
for assembling floating piston, U-section packings. 

Steel, for forcing back recuperator floating piston. 




Nature and size 
of propellant 


Cordite, M.D.8 and or 
R.D.Bi8 and 2^ 

Cordite, W.067 or W.M.081 and 
W.016 or \V.M.017 

Cordite, N.Q./R.014-048 
N.Q.OSO . 

Cordite, N.Q,046 and 
N.Q.T,05-03 

Cordite, N.H.026 or 023 
N.H.025 or 023 

Cordite, N.H.0I2 and 
F.N.H.023 

Cordite, N.H.012 and 
F.N.H.023 

Cordite, N.H.012 and 
F.N.H.023 

Cordite, N.H.012 and 
F.N.H.023 

Cordite, W.T.206-100 or 
W.M.T.2I1-100 

Cordite, S.C.T.198-100 

Cordite, N.Q,/S.134-040 
M.D.4J 

Cordite, N.Q./S. 144-040 

Cordite, N.Q./S. 134-040 


W.M.061 

N.Q./R.014-048 


Powder, blank, L.G. G.12 or 
R.F.G.2 


Weight ( 
No. 1 


oz. dr. 

oz. dr. 

8 1 

8 0 

. . — . ■ 

7 12 

8 n 


7 2 


— 

8 8 

^ ■■ 

8 10 

7 2 

■ — 

7 11 

9 5 

7 11 

9 5 

7 7 

, 

— 

9 12 

7 7 

— 

— ■ 

9 12 

7 7 


— 

9 12 

7 7 

. — . 

■ 

9 12 

— 

— 





— 

— 


lb. oz. dr. 


14 10 

14 12* 


5 Total 

weight 


Mark of 
cartridg( 
5 case 

3 Percussion 
primer 

Igniter 

r. lb. oz. 

dr. 

- Mark of 
cartridge 

1 

10 

13 

1 

II orlR 

No. 1, Mk. 11 







or ITM 


/ ^ 

11 
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I to V 


»» 


1 1 

14 
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— — 
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14 
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No, 11 
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4 

I 




2 

■ 

1 

4 

II 


No. 1, Mk. 11 

C.D. No. 30 


1 

12 
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it 


^ 2 

1 

12 

If 


No. H 


. 2 

1 

12 

HI 


No. 1, Mk, ir 


^ 2 

1 

12 

IV 


No. 11 


2 

8 

0 

I foil 

„ 

No. 1, Mkril 







or HM 


2 

9 

14 

tt 




2 

13 

8 





2 

0 

0 

I 




2 

13 

8 

I foil 


No. 11 

{ 

0 

5 
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— 



0 

4 

8 





0 

4 

0 


— 

: — 

3 

1 

0 

0 
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No. 1, Mk. II 
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Remarks 


tibsolescent. 


ORsolescent. 


VO 


Supercliarge. 


only. 


X 

for use with 20-lb. 
shell.. 

Ditto. 

— mediate charge hi- 
creiiient for us© with 
charge 1 or 2. 


Blank charge. 



Nature 


High expletive 
shell 

streamline 


Mark 


Fu2^ 


117, 217C, 
il0aud222 


Tracer 


smoke shell 

ID 

221 



XID 

221 



HID 

221 



IVD 

221 



VD 

221 



VID 

221 


B.E. smoke shell 

VIIB 

221 


■ ■ 

lA 

220 


Armour piercing 

IT 



shot 


2 Mk. VIS 

t* 

IIT 


2 Mk. VIS 


UlT 


Tracer 

Competition 

n 

VtT ; 




l,viiTr;j 



Armour pi«t5ing 



** 

8hotcapp<& 

VIIT 



Bractice projectile 

ID 




IIDT 



Practice shot 

IT 


2 Mk. VII 

. ir ■ 

IIT 


2 Mk. VII 


HIT 


Tracer 

composition 

" » 

VT 



»» 

VIHT 



Paper shot 

I 




ir 




Plug 


B inch 
No. 1, 
Mk. Ill 

2 inch 
No. I, 
Mk. Ill 


Total wdght vMleg sUghtl, areordlng to the Iii« med! 


(exclud 
ing fu 2 < 

plUgfUK 

externa 
tracer 
' socket) 

- 1 Diameter 


d 

1 

Body 

Driv- 
ing 
' band 

Shot or 
em]jtv 
shell 

inches 

inche: 

s inche 

s lb. ojs. dr. 

ie*84 

3-44 

3-56 

20 10 13 

rsm 



14 0 4 

13-03 



14 8 12 

13-03 


tf 

14 8 8 

13-03 


99 

14 10 10 

11-n 



14 7 14 

11-71 



14 7 10 

n-71 


fi 

14 8 5 

14*9 

#1 

ft 

16 2 8 

0*33 

n 

99 

39 33 4 

9-43 


99 

19 13 4 

0'31 

is 

99 

19 15 13 

9-28 

1 ti 

99 

19 15 7 

9-28 


1 ■ U 

19 15 7 

9*18 

9i 

99 

19 15 7 

12-87 

» 

99 

19 1 12 

12-87 


99 

19 2 12 

9*43 


99 

19 13 4 

10-13 


99 

19 13 4 

9-43 


9* 

19 15 13 



99 

39 15 13 

>$ 


99 

19 16 13 

17-3 

» 

$9 


51-9 

8*4 

8-55 



Billing 


Ib. oz. dr, 
1 13 S 

o 0 
5 0 

5 0 

6 0 
5 0 

5 0 

6 0 
G 9 8 


t4 4 


t Weighting, 


Burster 


Ib. oz. dr. 


0 1 8 
0 1 a 
0 18 
0 1 8 
0 If 
0 18 
0 1 8 
0 1 8 
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Tiie ammunitioa used with this equipment is of the separate Q.F. type, i.e, the 
cartridge case is not attached to the projectile, in consequence of which they are 
loaded separately into the gnn, thus giving facilities for varying the charge. 

The term cartridge is applied to the brass case, propellant charge and percussion 
primer. . . . . . . . • . ■ . • 

The propellant charges are of cordite and made up in three portions var 3 dng 
in weight and each portion is placed in either a red, white or blue bag in order to 
distinguish one from the other. 

Fuzes, when issued,, separately, are supplied in hermetically ^ sealed cylinderSf 
which should not be opened until actually required for use. 

' Time and percussion fuzes used with smoke shell, when in the projectile are pro- 
vided with a cover, soldered on, to protect the fuze from deterioration due to damp. 

Cartridges are issued in boxes containing eight ; shell are issued in boxes con- 
taining four, which are either plugged or fuzed. 

In addition, a super-charge with a tinfoil or leadfoil sheet wrapping is supplied. 

. PEIMEES 

WEmm, pmcwssioH, m* m i 

The Mark II primer (Fig. 75) consists of a body, percussion cap, anvp plug, 
copper ball, screw plug and brass closing disc. 

The body is of metal provided with a flange, in front of which it is screw- 
threaded externally to screw into the base of the cartridge case, and two slots are cut 
in the flange for the No. 34 key. The interior is bored, cupped and threaded to take 
the percussion arrangement. 

The cap is of copper, and contains detonating composition covered by a tinfoil 
disc ; it is placed in a recess in the body, and over it an anvil plug is screwed, having 
a coned seating, into which is placed a soft copper ball. Two fire holes are bored 
through the anvil plug to allow the flash from the cap to pass into the cone seating. 
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^Lie screw plug scre%v5 in on the anvi! plug and retains the copper ball in position ; 
It pertorated bj two tire channels and is covered by a paper cansule, to prevent 
the powder working into tne oall seating. A fillet of cement is placed bet%veen the 
cap and body to prevent the ingress of damp. 

The magazine of the primer contains R.F.G.2 or G.12 gunpowder covered by a 
brass disc ; this disc has six radial slits and a hole in the centre to weaken it and has 
a paper disc secured to its under side with cement. The brass closing disc is secured 

m position by the metal of the primer being burred over it, and it is coated with 

ceBient. ^ ■ ■ ■■ 

The primer is marked as shown on page 235. 

I he primer is issued as.sembled in the cartridge ; in addition, spare primers are 
issued m boxes containing four, to replace misfired primers. 

fhe letter M after the Mark indicates that the primer has been renaired and 


Action 

\¥hen the pin of the firing mechanism is driven by its spring on to the cap the 
composition is ignited on the anvil ; the flame passes through the fire channels 
m anvil and plug, to ignite the gunpowder in the magazine. The magazine explodes 
f disc and Ignites the propellant charge. The explosion of charge 
andmagazme forces the copper ball into the coned seating of the anvil plug, closing 
the hre channels and preventing the escape of gas at that point. The wail of the primer 
th^prirntr ^TcaL*” cartridge case tightly, and prevent gas escape between 

PBIBIER, PEECTTSSION, Q.P. CAETEIDGE, NO. 11 
_ The Mark I primer (Fig. 76) differs from the Mark II No. 1 Q.F. percussion 
havmg a magazine screwed into the body. It is of brass, rounded 
at the front end and perforated with eight holes, a white-metal dome being inserted 

with L G 


Magazine,’^ 

Paper _ 
envefopa 

Metai dome! 


Detonating 

composition 


Fig. 76 

is the Mark I repaired aiid refiHed. 

R. is the Mark IM repaired, the anvil and plug being of increased 


The Mark II primer is generally simUar to the Mark I but is provided with a 
conical plug of soft copper instead of a ball and has two flash holes^coinddent with 
the commencement of the grooves formed in the screwed plug 
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lORMAIi CHARtBS ' , ; 

The normal charge is made up of three portions, a core and two bundles, each of 
which is contained in a cambric bag. The weight of the charge necessarily, varies 
according to the nature and size of the propellant used, and the dimensions of the 
bags have, consequently, to be varied accordingly. In order to differentiate between 
the sizes of bags, used with the various propellants, each complete set of three bags 
is allotted a distinguishing letter. For example— -the empty C and D bags differ 
principally from the A bag in the dimensions of the red bag that forms part of each 
complete set. 

The first portion, or core, of the charge is contained in a red bag and is charge one. 
The second portion is in a white bag and, when combined with the first portion, 
forms charge two. The third portion is in a blue bag, and the whole charge, first, 
second and third portions together, form charge three. 

Where tinfoil is mentioned leadfoil may be employed as a substitute. 


CAETBIDGE, Q.F. 25-PR., MLIJJB 1 XB. 10 OZ. 18BR. ' 

The charge (Fig. 77) is of M.D. or R.D.B. cordite, sizes 8 and 2J, and is enclosed in 
an A or B bag. 

The size and weight of the propellant in each portion of the charge is as follows — 


No. 1 portion (core), size 2^ . . . . 0 lb. 6 oz. 1 dr. 

Noi 2 portion, size 8 0 lb. 8 oz. 0 dr. 

No. 3 portion, size 8 0 lb. 12 oz. 12 dr. 

The No. 1 portion is made up of size 2^ cordite in the form of a cylindrical 
core of 2-5-incli sticks surrounded by a ring of 3*2-inch sticks, each bundle being 
secured with sewing silk. The portion is secured in such a manner as to leave a 
recess to fit over the percussion primer and is contained in a red cambric bag which 
is finally secured to the bottom of the case with shellac. 

Nos. 2 and 3 portions each consist of a loose bundle of 5*2-inch cordite sticks, 
No. 2 portion being contained in a white cambric bag, whereas No. 3 portion is 
contained in a blue cambric bag provided with a lifting becket. 

Two leatherboard cups retain the charges in position, one being inserted into 
the case until it bears against the charge whilst the second cup is pressed against the 
first until flush with the mouth of the case. The cups are provided with tape loops, 
by which means they are removed from the case. The primer used is the No. L 


CARTRIDGE. 


2 Leatherboard cups. 


Sewing silk. 


Primer. 




Fig. 77 
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CAETEIDGE, Q.F. 25-PB., Sm,ED 1 LB. 11 OZ. 4 DE. 

The Mark I charge is of cordite W.0o7 or W.M.061, and W.016 or W.M.017. 

.and IS geneMlly similar in ^make-up to the-'l Ifa. lO- oz. 13 '.dr. charg'e ■'previotisl’v 

described. The size and weight of cordite in each portion is as follows : 

Xo. 1 portion (core), W.016 or W.M.017 01b. 6 oz. 5 dr 

No. 2 portion, W.057 or W.M.061 . . 0 lb. 7 oz. 12 dr 

No. 3 portion, W.057 or W.M.O01 .. 01b. 13oz. 3 dr. 

The primer used is the No. 1. 

• charge differs from the Mark I, and the Mark III from the Mark 11 

“ ,1 employed. The Mark 11 is contained in a C bag 

and the Mark III in a D. ° 

CAEEBBDGE, Q.P. 25-PE., PILLED 2 LB, 1 OZ. 12 DE. 
ir.H.012 AHD P.N.H.023 

The Mark I charge consists of 2 lb. 1 oz. 12 dr. of N.H.012 and F.N.H.023 
contained in an F cambric bag, and is made up in three portions. 

The first portion is the first charge and consists of 7 oz. 7 dr. of N.H.012 enclosed 
in a red cambric bag. The second and third portions consist of 9 oz. 12 dr. and 1 lb. 
0 oz. 9 dr. of F.N.H.023 respectively, the second portion being enclosed in a white 
and the third portion in a blue cambric bag. One-sixth oz. of tinfoil or lead foil 
loosely crumpled, is inserted in the blue bag after filling. A 0.0,30 igniter is incor- 
porated in the charge. The cartridges are packed eight in a C.206 box. The first 
and second portions form charge two, and the first, second and third portions form 
charge three. This cartridge is now obsolescent. 


of the cartndge having two strips of kraft paper secured lengthwise, the ends being 
secured to the second and third charges to ensure a compact bundle. The first 


portion is secured to the bottom of the cartridge case with sheUac. 

CAEmDGE. Q.P. 25-PE., PILLED ILB. 14 OZ. 8 DE. 

COBDITB H.Q.045 ASD E.Q.'E.OS-OS 

The N.Q.045 and N.Q.T.05-03 charge consists of 1 lb. 14 oz. 8 dr. cordite in an 
h bag and is made up m three portions, charges one, two and three, as follows 


1st portion 0 7 2 

2nd portion 0 8 10 

3rd portion 0 14 12 


N.Q.T.05-03 

N.Q.045 

N.Q.045 
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gip-" 


momuLAm csiegbs , 

HOEMAIi aSAEGES , 

The normal charge is made up of three portions, a core and two bnndles, each of 
which is contained in a cambric bag. The, weight of the charge necessarily^ varies., 
according to the nature and size of the, propellant used, aiid,.,the .dimensions'' of the 
bags have, consequently, to be varied. accordingly. In order to differentiate between 
the sizes of bags, used .with, the vari,ous propeEants, each complete set, of . three bags 
is allotted a distinguishing letter. For' exa,mple — the empty ,C, and D , bags differ ; 
principally from the A bag in the dimensions of the red bag that forms part of each 
complete set. 

The first portion, or 'core, of the charge is contained in' a red bag and is charge one. 
The second portion is in a white bag and, when combined wdth the first portion, 
foms charge tw^o. The third portion is in a' blue, bag, and the wdiole , charge,, first, 
second and third portions together, form charge three. 

Where tinfoil is mentioned leadfoil may be employed as a substitute. 


CAwmmm , q.f. 25 -pe., fiIiLeb 1 lb. 10 oz. 13 de. - 
The charge (Fig. 77) is of M.D. or R.D.B. cordite, sizes 8 and 2i, and is enclosed in 
an A or B bag. 

The size and weight of the propellant in each portion of the charge is as follows : — 


No. 1 portion (core), size . . . . 0 lb. 6 oz. 1 dr. 

No^ 2 portion, size 8 0 lb. 8 oz. 0 dr. 

No. 3 portion, size 8 0 lb. 12 oz. 12 dr. 

The No, 1 portion is made up of size 2^ cordite in the form of a cylindrical 
core of 2-5-inc1i sticks surrounded by a ring of 3-2-mch sticks, each bundle being 
secured with sewing silk. The portion is secured in such a manner as to leave a 
recess to fit over the percussion primer and is contained in a red cambric bag which 
is finally secured to the bottom of the case with shellac. 

Nos, 2 and 3 portions each consist of a loose bundle of 5-2-inch cordite sticks. 
No. 2 portion being contained in a w^hite cambric bag, w^hereas No. 3 portion is 
contained in a blue cambric bag provided with a lifting becket. 

Two leatherboard cups retain the charges in position, one being inserted into 
the case until it bears against the charge whilst the second cup is pressed against the 
first until flush with the mouth of the case. The cups are provided with tape loops, 
by which means they are removed from the case. The primer used is the No. 1. 
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A 
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0 lb. 7 oz. 12 dr. 
0 lb. 13 oz. 3 dr. 


CAETEBDGE, Q.F. 85-PE., FILLED 1 LB. 11 OZ. 4 DE. 

The J charge is of cordite W.057 or W.M.061, and W.016 or W.M.017 

and is ^ner^iy similar in make-up to the 1 lb. 10 oz. 13 dr. charge previously 
described. The size and weight of cordite in each portion is as foUows 

No. 1 portion (core), W.016 or W.M.017 01b. 6 oz. 5 dr. 

No. 2 portion, W.057 or W.M.061 
No. 3 portion, W.057 or W.M.061 
The primer used is the No. 1. 

• xP®, P charge differs from the Mark I, and the Mark III from the Mark 11 
in the ^c^gth of the cordite sticks employed. The Mark 11 is contained in a C bag 
and the Mark III m a D. ® 

CAETEEDGE, Q.F. 25-FE., FILLED 2 LB. 1 OZ. 12 DE. 

N.H.012 ASD P.N.H.028 

The Mark I charge consists of 2 lb. 1 oz. 12 dr. of N.H.012 and F.N.H.023 
contained in an F cambric bag, and is made up in three portions. 

The first portion is the first charge and consists of 7 oz. 7 dr. of N.H.012 enclosed 
in a red cambric bag. The second and third portions consist of 9 oz. 12 dr. and 1 Ib. 
® " hf-.of F-hi-H.023 respectively, the second portion being enclosed in a white 

and the third portion in a blue cambric bag. One-sixth oz. of tinfoil or lead foil 
loosely crumpled, is inserted in the blue bag after fiUing. A C.D.30 igniter is incor- 
porated in the charge. The cartridges are packed eight in a C.206 box. The first 
and second portions form_ charge two, and the first, second and third portions form 
charge three. This cartridge is now obsolescent. 

The Mark II charge differs froih Mark I in being fitted with a No. II primer 
and the ^piissioii of the C.D. No. 30 igniter. This cartridge is now obsolescent. 

f ^ Mark^ III charge differs from the Mark / only in the first portion of the 
^rtri<%e having two strips of kraft paper secured lengthwise, the ends being secured 
to the second and third charges to ensure a compact bundle. The first portion is 
secured to the bottom of the cartridge case with shellac. 

The Mark IV charge is similar to the Mark II differing only in the first portion 
of the cartridge having two strips of kraft paper secured lengthwise, the ends being 
secured to the second and third charges to ensure a compact bundle. The first 
portion IS secured to the bottom of the cartridge case with shellac. 

CAETEIDGE, Q.P. 25-PE., FILLED 1 LB. 14 OZ. 8 DE. 

COEDITE H.Q.045 AHD S.Q.T.05-08 

The N.Q.045 and N.Q.T.05-03 charge consists of 1 lb. 14 oz. 8 dr. cordite in an 
F bag and is made up in three portions, charges one, two and three, as follows 



lb. 

oz. 

dr. 


1st portion 

0 

7 

2 

N.Q.T.05-03 

2nd portion 

0 

8 

10 

N.Q.045 

3rd portion 

0 

14 

12 

N.Q.045 


1 14 8 

The first portion of the charge is made up with cordite N.Q.T.05-03 and consists 
ot a cylindrical core of 1-inch sticks surrounded by a ring of 3 •2-inch sticks, each 
bundle being tied with sewmg silk. This portion is recessed at the base to fit over 
the pnmer and is enclosed in a red cambric bag secured to the bottom of the case with 
sneiiac. 

The second and third portions each consist of a bundle of sticks of N.0.045 
cordite each stick being 6*2 inches in length. In other respects the cartri&e is 
generally similar in make up to the foregoing. The primer*.used is the No. 1 1. 


CAKTRIDGE, Q.f. 25-PB., FILIiEB 2 LB. i OZ.:4 BB. 

. .. €OEBIfE I,H.025 OB §23 ; 

Ttie Mark Lchutge is of N.H. 025 or 023, coiitaiEed in, an F bag. The weight of 

propellant iti each portion is as follows : — 

No. 1 portion '(core) ... ... f) lb. 7 oz, 11. dr. 

Ko. 2 portion ■ . . . . . . . . 0 .Ib. 9 oz,. . , 5 dr. , , 

. No. 3. portion .. ... llkOoz. 4 dr. 

The bag containing the first portion is sewn together at. the ends. to, form, a ring, 
but in other respects, the 'cartridge is-made np.m a similar manner to. those ..previously ' 
described. The primer .used is ;the No. 11. ■ 

. The Mark II cartridge is fitted, \ritii a No. 1 prim,er and;' an igniter consisting 
■ ,of 126, gr. of G.12 'gtinpow^der in a bag of red shalloon., Othenvise it. is identical 
with the Mark 1. 

CAwmmm q.f. 25-fe., hlleb 2 lb. s.oz. 0 be. 

COEBII!! W.T. 2 O 6 --IOO OR W 

This super charge '(Fig.- 78) consis'ts of 2 ' lb.' 8 oz. of W.,T.206~100 or. 
W.M.T.21 1-100 cordite with a | oz. tinfoil sheet wrapped around the charge. 

The charge is made up in the form of a cylindrical core of 8-inch sticks w^eighing 
12 oz., surrounded by a ring of 9-25-iiich sticks weighing 1 Ib. 12 oz., each bundle 
being secured with sewing silk. The tinfoil sheet is wrapped round the charge 
towards the front end and secured under ties of No. i sewing silk. 

The charge has a recess formed at the base to fit over the percussion primer, 
and is finally secured to the bottom of the case with shellac. 

The charge is contained in a brass case which is closed at the mouth with a leather- 
board cup and is retained in position by shellac. 

A certain number of cartridges, similar in all other respects to the above but 
containing 2 lb. 8 oz. 8 dr. of cordite, have been manufactured and issued to the 


CAETRIDGE, Q.P. 25-PR., FILLEB 2 LB. 9 OZ. 14 BE. 

COEDITE S.C.T.198-100 

The 2 lb. 9 oz. 14 dr. charge is of cordite S.C.T.198-100 and the primer used is 
the No. 1. The charge is made up in a similar manner to the other super charge 
previously described. 


CARTRIDGE. 


Leatherboard cup. Tinfoil. Sewing silk. 


Primer. 




Fig 78 
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CABTBIDQK, Q.F, 25-PE., WnJliEB 1 LB. 14 OZ. 4 DR. CORDITE ]f.Q./R.014«048 
Airo jr.Q.050 MARK I FOIL 

charge, consisting of 1 lb. 14 oz. 4 dr. of cordite N.Q. /R.0]4-«)48 
and xg/M), is contained m an H cambric bag and is made up in three portions. 

consists of 7 oz. 2 dr. of cordite 
-\.y._;K.01^04S enclosed in a red cambric bag. The second and third portions 
conwst of 8 oz. S dr. a^nci 14 oz. 10 dr. cordite N.Q.050 respectively. The second 
portion being containea in a white and the third portion in a blue bag. 

fhe first portion is made up of S-inch length sticks, while the second and third 

portions are of 6 |-mch length sticks. 

Lead,_ or tinfoO loosely crumpled, is inserted in the blue bag after filling. 

A Strip of Kraft paper is secured lengthwise around the cartridge to ensure a 
compact bundle, the lower ends, together with the first portion of the cartridge, 
bei^ secured to the bottom of the cartridge case with shellac. 

The first and second portion form charge two, while the first, second and third 

portions form charge three, a No. 11 primer being fitted. 

CARmiDGE, Q.P. 25-l>R., FILLED 2 LB. 18 OZ. 8 DR. 

CORDITE ir.Q./S. 184-040, FOIL 

The Mark I super charge is made up from 28-inch length cordite and consists 

^ 4 . of 9-3-inch length sticks, secured with sewing silk ties, arranged 

at the base to fit around the No. 11 primer. 

or lead foil, loose crumpled, is placed on top of the charge, 

, contained in a brass case which is closed at the mouth with a 

leatfterboard cup and is retained in position by shellac. 

CARTRIDGE. Q.F. 25-PE., FILLED 2 LB. Ig OZ. 8 DR. 

CORDITE H,Q./S. 144-040, MARK 1 FOIL 

The ilfarA J charge is made up from 28-inch length cordite and consists of a cvlin- 
oncal core of 7-mch length sticks surrounded with a ring of 9-3-inch length sticks, 
^ch bundle secured with sew-ing silk ties, and arranged at the base to fit around the 
No. 11 pnmer. 

Tinfoil, or leadfoil sheet, is wrapped round the forward end of the charge and 
secured under sewing silk ties. 

The cartridges are issued packed 8 in a C.206 box. It is obsolescent. 

CHARGES FOR DSE WITH PAPER SHOT 
CARTRIDGE, Q,P., S.E., 25-PR., FILLED, 2 LB. 

_ The Mark I cartridge consists of a charge of 2 lb. of M.D. cordite size 44, which 
IS COTtained m a c^ndge case, where it is held in position by a leatherboard cup. 

Ihe chMge, which is in the form of a cylindriccd core surrounded by a ring, is 
made up of cordite sticks each 7^ inches in length, and is so assembled as to fonn a 
r^ess tor the boss of the primer. The core is secured with ties of sewing silk and 
the nng with ties of shalloon braid. 

. ^^ndge is for use with paper shot, which are issued to provide training 

m n^h spottmg and sound ranging, and for proofing the gun and recoil system, 
shot ^ W.040 or W.M.042 cartridge is also approved for use with paper 

CASE 

The Mark II case K of solid-drawn brass slightly tapered from the base to within 
1 -1 mches of the mouth, wfarae it is cylindrical. The base is recessed, bored centrally 
Md screw-threaded to r^eive the percussion primer ; it projects circumferentially 
to lorm a run by means of which the extractor of the breech mechanism automatically 
ejects the case when the breech is opened after firing 
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T!ie case fulfils a dual purpose,, viz. a container for the propellant oharge' and by 
expansion on firing ensures breech obturation., , 

The. Mark IIS, case is a .Mark II case that, has. been ,repa,ired , by rebushing. the^ 
primer hole,.' 

PEorecmis 

The projectiles used with this equipment are : — 

High explosive 

Smoke, B.E. 

Armour-piercing shot. 

The H.E. and smoke shell are marm,factured from forged^ .steel and ''have 'the 
2-inch fuze-hole gauge. 

The A.P. shot is of cast or forged, steel The driving bands are of copper to the 
design shown in (Fig. 79), except for slight differences. 


DRIVING BAND. 


The H.E. and smoke projectiles are streamline, approximately of 10 c.r.Ii. A 
certain number of obsolescent smoke projectiles of 4 c.r.h. may still be met with in 
the service. The A.P. shot is 14 c.r.h. 

Projectiles are painted, primarily in order to preserve the bodies from rust. 
Advantage is taken of this necessity to indicate by the colour employed the nature 
of the filling. See Chapter VI. 


" fflGH IXPIiOSrra'' SHELL ^ 

The Mark ID high explosive shell (Fig. 80) has a radius of head of approximately 
10 calibres, the base below the driving band being gradually reduced in diameter 
to form a streamline. Near the base is an undercut groove with waved or knurled 
ribs into which is pressed a copper driving band to design D.D.(L)6487 /2. 

‘ The body has a; cavity with paraHei walls for the major portion of its length, 
the head being screw-thre^ed internally to the 2-inch fuze-hole gauge. A hardened 
steel base plate is riveted or screwed into a recess formed in the base. 
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iiiftiill 


I f contains a bursting charge of T.N.T., which is poured in, a ca\'itv being 
charge and lined with a paper tube to accommodate a Mark III 
2|-oz. smoke box, which consists of a steel cylinder with a tinned-plate lid, the latter 
being soldered on after filling. The cylinder contains three pellets of red phosphorus 
WTapped in fine white paper, together with two paper discs. A waxed boxcloth disc 
IS placed below the smoke box and waxed glazeboard discs, as required, are placed 
between the smoke box and C.E. exploder. 

“ the cavity above the smoke box is a B exploder of C.E. marked 

A waxed felt washer, inserted whilst hot, is placed above the T.N.T. bursting 
charge, the Iip of the -paper tube being turned over the washer ; a waxed millboard 
IS then inserted above the paper tube. 

Two cloth discs are finally inserted between the top of the C.E. exploder and the 
fuze or plug (Nos. 13 or 13 converted plugs only). 

The fuzes normally used with this shell are the Nos. 117, 1 17C, 119 or 222. The 
No. 222 time and percussion fuze is used for air burst ranging. 

it. converted, 2-inch fuze-hole plugs are used, or alternatively 

the Isio. 3 or No. 3 .converted. The No. 3 plugs are obsolescent. 


MARK ID. H.E. SHEH 

Feih washer. IN.T. 

\ Glazedboard discs. / 


OoFh discs Exploder C.E. Smoke box. \ 

Millboard washer. Paper 1-ube. Bc 3 xcld'h disc. 

Fig. 80". 

It should be noted that the stem of the No. 3 or No. 3 converted plugs fills the 
cavity normally occupied by the B exploder, consequently, in this case, the exploder 
is inserted after the plug has been removed immediately before fuzing. 

A leather washer is inserted between the flange of the plug and the top of the 
shell ; it is essential that this washer be removed with the plug before inserting 
the fuze. ° 

The threads of the fuze or plug should be treated with approved luting before 
inserting into the shell. 

The nominal weight of the shell, filled and fuzed, is 26 lb. 

Other shell, filled cold-pressed 60/40 amatol with a topping of T.N.T. , have a 
l|-oz. or l|-oz. smoke box, but are otherwise generally similar to the shell fidled 
T.N.T. that have been previously described. 

As an alternative (Fig. 81), the above shell may be filled with amatol 60/40 
cold pressed, with which is incorporated 8 oz. of No. 6 smoke mixture. 

Inserted in the centre cavity in lieu of a smoke box, is an A exploder of C.E. 
or T.N.T. On top of the A exploder is inserted a B exploder of C.E. or T.N.T. 

Two tracing cloth discs are placed between the top of the B exploder and the 
fuze or plug. 

T.N.T. exploders may only be used when C.E. ^ploders are not availahle. 
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MARK m HE SHELL 

liscs. fefr washer. Panpr hrf 


Exploder B. Millboard washer. Exploder A 


Amahoi, 


Fig. 81 

Method of filling 

High explosive shell with this equipment are filled with either T.N.T. or amatol, 
and are fitted with a suitable exploder system. 

Before filling, the interior of the shell is varnished to ensure a smooth surface 
for the explosive, with a view to avoiding premature action. 

The explosive T.N.T. is melted and poured into the shell in the fluid state and 
allowed to solidify in its place ; this is spoken of as poured filling , 

With the explosive amatol, the shell consists of cold pressed 60 /40 amatol. 

With cold pressed filling the explosive is used in the dry powder form and pressed 
into the shell by hydraulic or other pressure. This process was used very extensively 
during the period of the 1914/18 war, for amatol only, and is known as cold pressed 
filling. 

Care must be taken when filling shell by the pouring process that no cavities 
are formed by the contraction of the explosive on solidification, and in the case, of 
the pressed fillings that the density of the explosive in the shell is most suitably 
arranged from the point of view of safety and efiiciency. 

When the explosive is cast or pressed into position in this manner it is somewhat 
inert and difficult to detonate. This factor forms a valuable safeguard in transport, 
loading and firing, but renders it necessary to introduce an intermediary between 
bursting charge and fuxe, as the service fuze would have great difficulty in completely 
detonating the shell. 

The intermediary is known technically as an exploder, and is arranged as follows : — 

A cavity is formed in the bursting charge immediately below the fuze during the 
operation of filling. With shell containing a bursting charge of T.N.T., a 2|-oz. 
smoke box is first inserted in the cavity, above this is inserted a B exploder of C.E. 
in the form of approximately 16-6 dr. of crystalline explosive in a small bag. The 
bag is packed fairly tightly, and when inserted in the shell, a certain amount of 
pressure is necessary to get the fuze fully home, in order to prevent the set back 
on firing. This is most important, as if the act of firing produces a gap between 
fuzie and exploder, the efficiency of the shell mil be very much impaired, even to the 
extent of producing “blinds.” The fuze must be in immediate contact with the 
exploder at all times. For the same reason, the exploder bag must be inserted in 
the shell with the choked end downwards, i.e..away from the fuze. 

Amotol-filled shell may introduce a special difficulty, by reason of the grade of 
T.N.T. used in the bursting charge. If crude T.N.T. is used and the storage tempera- 
ture exceeds 70 degrees Fair., certain oils are found to exude from the filling, which, 
if allowed free access to the exploder , will have the effect of rendering the exploder filling 
solid and inert, leading mrat probably to blind shell. To overcome this difficulty, 
such sh^ have the bursting charge and exploder separated by a moisture-tight 
barrier m the form of a papra- tube impregnated with paraffin wax. To complete 
the sealing of the cavity, the top of the filling is sealed with a waxed felt washer, 
inserted whilst hot, arBi the lip. of the tube is turned back and thus interposed 



between the felt washer and a waxed millboard* This method has now been extended 
tn T,XX fillings. 

With shell containing a biirsting charge of 'amatol, an A exploder, of C,E'., or 
T.X.T. (nominal weight C.E. 17*5' dr., T.N.T. lB-5 dr.) is first inserted in the cavity 
of the shell, above this is inserted a B exploder of, C.E. or T.N.T. (nominal weight 
C.E. 15%5 dr., T.N.T. 16*5 dr.). Other amatol-fiUed .shell have a 1| oz. or IJ oz. 
smoke box and a B exploder. ■ 

The effects of exudation are very much less with C..E. exploders than with T.X.T. 
exploders, consequently the C.E. type should always be used if available, especially 
for shel destined. for .use in hot climates. ■ 


SMOKE' SHEIiIi 

The Mark JJD, B.E. streamlme smoke 'shell- (Fig, B2) 'has .radius of head of 
approximately 10 calibres and is of the base ejecti.on type, the base b-elow the driving 
band being gradually reduced in diameter to. form. a streamlme. .Near the base is 
an undercut groove with waved or knurled ribs, into w.h.ich is pressed a copper driving 
band to design D.D.(L)6487A /2, which differs from. D.D.{L)6487 /2 in weight only 
{ue Fig. 79). 

. . The body has a cavity with parallel walls and is formed wdtii a shoulder in the 
head to receive the baffle plate. 

The head is fitted separately and is recessed and screw-threaded internally 
to the ■■ 2-inch fuze-hole gauge, and is provided, with' a C fixing screw, which also 
retains the fuze when in the shell. A tinned-plate disc is soldered over the hole 
in the bottom of the fuze socket. 

A baffle plate of circular steel is positioned against the under side of the shoulder 
at the head and is perforated by a central flash hole. A paper disc is shellacked above 
the baffle plate. 

The bottom of the shell is recessed to a slightly larger diameter than the cavity, 
screw-threaded internally and fitted with a steel base having a threaded brass ring 
sweated on. The base is screwed against a copper disc to ensure a tight joint, being 
retained by a C fixing screw. 

Two keyholes are formed to facilitate insertion of the steel base. Millboard discs 
as required are shellacked to the inside of the copper disc. 

The cavit 3 v of the shell contains three Mark I No. 3 smoke containers of S.R. 
composition, which are inserted in the shell, closing disc end first. 


SMOKE SHELL. 


Smoke containers. 


Powder burster. 


j Tinned -plate disc. \ 

Na22!.Fu5e. gaffle plate, 


Millboard washers 


ser washer. 


Paper washers are shellacked and secured on the solid end of each container, 
whilst millboard washers are shellacked and secured to the closing disc end, also 
the solid end of each container, the bottom one being secured to the millboard 
(discs and the top one to the baffle plate. 
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The method of filling with Mark 11 containers differs slightly from that described. 
■ A l|~oz. powder burster in a shalloon bag is placed above the baffle' plate.. .. 

The fuze used with this shell' is the T. and P. No. 22L ' ' 

. The shell are plugged with the Mark II or III No. 1, 2-inch fuze-hole plug., ,A 
leather washer is placed on- the- flange of the plug. - 

The threads of the- plug, fuze and steel base, together with their 'fixing screws, 
should be coated with approved luting before inserting into, the shell, - ' 

The nominal weight of the shell, filed and fuzed, is 21 lb. 13 oz.- 

With the base-ejection type of.'s.hel, the time, fuze ignites the '.bursting;; charge, 
which, on explosion, ignites the composition in the canisters and blows off the- base 
of the shell. The canisters' fall to the ground and emit a dense, volume of smoke 
whist the contents are burning. 

Two outstanding advantages claimed for this type of shell are grea.ter safety 
in storage, as white phosphorus filing is not employed, and more efficient smoke 
production than that experienced with other types. 

The Marks IVD, VD and VID B.E. streamline smoke shell differ principaUy 
from the Marks ID, 11 D and HID in being fitted with a driving band to design 
D.D.(L)6487 /7, and in the weight. 

The Mark HID streamline smoke shell differs principally from the Mark IID 
in having a cone seating for the separately fitted head. 

The Mark ID streamline smoke shell ‘are general^ similar to the Mark IID, 
but some of the shel have the body and head combined in one forging. 

The Mark I A smoke shell (Fig, 83) differs principally from the Mark ID in having 
a radius of head of 4 calibres. The cavity of the shell contains four smoke containers, 
while the drivmg band is to desi^ D.D.(L)T.6487 /2 instead of D.D.(L)6487A/2, 
the difference being in a slightly different taper and weight. 

The nominal weight of the shell, filed and fuzed, is 25 lb. 1 oz. 4 dr. 

The fuze used with this shel is the T. and P. No. 220. 

The Mark VHB B.E. smoke she! is generally similar to the Mark VID stream- 
line smoke shell, diffOTng principally in being rear-banded and in having a cylindrical 
base. 


SMOKE SHELL 


Powder burster. Paper washer. 


Millboard washers 


Paper disc, BaPPIe plate. Smoke containers, 


MMOUB fimmu SHOT 

The Mark IT armour-piercing shot (Fig. 84) is of steel, with 1*4 calibre radius 
head ; it is 2*7 calibres long and the base is recessed and screwed to accommodate 
au mtemal tracer. The body is slightly radiused at the base above which is an under- 
cut, groove with waved ribs or alternatively knurled, to receive a copper driving 
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band, which is pressed into position and shaped externally' to design /D.D.(L) 6487 /3, 
wMcli is similar jn design to that shown in Fig. 79, only - slightly different in contour. 
A No. 2 tracer .Is. used with this projectile. It is. .-obsolescent.'* 

The Ma-rk JIT armour-piercing shot is generally similar to the Mark. IT, but the 
groove for the driving band is .not . undercut. ■ / ■ 

^ The Mark HIT a.rmour*pi'e.rci.ng shot is generally similar to t.he Mark II, differing 
principally in the recess in the base being fonn.ed to accommodate a steel closing plate. 

The Mark VIT armour-piercing shot is ..generally similar to the Mark IIIT^ 
differing principally in the shape of the tracer cavity. ' It is obsolescent. 

The weight of the shot when fitted with a tracer is 20 lb.' 

^ The. Mark, VIIT armour-piercing shot is generally similar to the Mark VIT., 
differing principally in having a penetrative -cap. 

^ yThe VIIIT armour-piercing shot is generally similar to the Mark VIT, 

differing p.rincipally in the size of the tracer cavity,. 



■ .; mmn moT ■■ ■■ 

The Mark I paper shot consists of a brown paper body, sufficiently strong to 
stand loading, which is filled with sand. It is closed at the front end with strawboard 
discs and at the rear with strawboard washers and a cork bung. The exterior of 
the body is enlarged at the rear extremity to form a seal in the bore of the gun. 

The shot is painted black, and when filled weighs 7 lb. It is intended to provide 
training in flash spotting and sound ranging, and for proofing the gun and recoil 
;i system. It will only be used on the authority, and under the supervision of, an 

:-"v. 

This fuze is a detonating fuse of the 2-inch fuze-hole gauge and is used with 
f ' H.E. streamline shell when instantaneous effect is desired. 


The Mark III fuze (Fig. 85) consists principally o£ a body, magazine with bottom 
cap, shutter with detonator, locking weight, guide bush, percussion and arming 
arrangements, striker cover arid safety cap, . ■ 
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; Tlie loifs of brass; has the lower portion screw-threaded external!}!^ to the 2-inch 
fttZ€-hoIe gauge, and. .the upper portion, eonical in' shape, bored and screw-threaded 
internally to .receive the guide bush, below which /a plain portion receives the 
percussion , and arming arrangements. ' Two holes 'are bored through the body 
diaphragm to connect the low^er recess to the upper recess and act as vent holes to 
relieve pressure in the lower recess, should a detonator fire cn the shock of discharge. 
One, of '.these holes is situated immediately over the -detonator when the shutter is 
closed. Two keyholes .are formed in the side.'for fixing purposes. 

The base is recessed to 'house the shutter -andTocking weight and screw-threaded 
to receive the magazine, a diaphragm being le.ft in the body. The upper and lower 
cavities are connected through the -diaphragm by a .central boring to receive the 
point of the striker and '.two borings, diametrically , opposite, which act as gas 
chambers. The upper end of the central boring has an annular recess to house the 
lower end of the arming spring to obviate the possibility of the spring being trapped 
under the flange of the striker 'Spindle, v 

Recesses are formed in the under side oi the body diaphragm to receive a hinge 
pin for the shutter and one for the locking weight, in addition to one for a pin for 
the fibre stop sleeve. To prevent the magazine from fouling the shutter by being 
screwed too far in, a distance pin is positioned in the shutter recess. 

The magazine, of metal or zinc base alloy, is screw'-threaded externally to suit 
the body. It is reduced in diameter at the bottom and screw-threaded to receive 
a bottom cap, which is crimped in two or more places, equidistantly spaced, after 
filling ; the crimping, together with a set screw, is to lock the threads against 
unscrewing. The cap retains the magazine filling. 

It is bored from the base in two diameters, the larger bore containing a C.E. 
pellet which is assembled with the hard end next to the bottom cap, a paper disc 
being shellacked to the top surface. The smaller bore is within a fraction of an inch 
of the top surface of the magazine, leaving a thin metal diaphragm, and is filled 
with stemmed C.E. 

The shutter, of metal or mazak, is located between the upper face of the magazine 
and the under side of the body diaphragm. 

It is bored through the. centre for its hinge pin and prepared with a recess at 
one end to receive the detonator. The detonator consists of a copper alloy shell 
which is dropped into its recess ; on it is placed a glazedboard disc and then a brass 
washer, the latter closing the detonator recess and held in position by the five lugs 
on the copper shell being turned over it. 

The detonator contains 2 grains of detonating composition and 3 grains of lead 
azide. 

A recess is formed in the side of the shutter, its face being machined to form a 
working surface for the toe of the locking weight. The end opposite the detonator 
recess is enlarged to form a weight to operate under centrifugal force. 

The shutter is designed to open when the shell is spun between 1,800 and 2,200 
revolutions per minute. 

The locking weight, of metal or mazak, is an arc-shaped fitment located above 
the magazine and is forked at one end to receive the shutter spring and bored 
vertically for its hinge pin. The other end is formed with a toe which is machined 
to act as a working surface in the recess in the side of the shutter under the influence 
of the shutter spring, thus masking the central hole in the body diaphragm. 

The upper surface of the toe is recessed to accommodate the point of the striker 
to prevent the shutter opening whilst the fuze is at rest and until acceleration has 
ceased in the gtm. 

The guide bush, of metal, is formed with a flange about its centre which is coned 
to suit the contour of the body and milled around its edge. It is screw-threaded 
externally above and below the flange, the upper to receive the safety cap and the 
lower to suit the top of the fuze body. 


208 


It is bored through the centre to form a guide for the striker, the upper end of 

the boring bemg enlarged to form a seating for the striker cover and spring. 

the”se^inmte the boring is formed with a countersunk edge to bear against 

1 f ® a seating for the arming sleeve. A set screw 

locks the threads against unscrewing. 

The pereussion and anning arrangements consist of a striker with head striker 
spring, striker sleeve, segments, anning sleeve and spring. 

split'pin^^*^*^* steel, is in two parts, striker and head, secured together by a 

The stnlrer is a metd rod cirCTlar in section having a point at its loww end 
above which is formed a flange against which bears the lower end of the striker sleeve* 
The upper end is reduced in diameter to fit the head and bored to receive a split pin.’ 

. striker head is a mushroom-shaped fitment which is bored to fit the striker 
spindle, a radial boring accommodating the split pin. When assembled with its 
sleeve and segments the flange has a small clearance between its lower edge and the 
seating for the armmg spring in the body diaphragm. ® 

The sfoiker spring, of steel, is circular in section and is assembled under initial 
compression between the striker head and the upper face of the guide bush men 
the striker is released by the falling away of the segments the spring expands so with 
drawing the point of the striker out of the recess in the locking weight. ’ 

The striker sleeve, of metal, is cylindrical in shape and fits over the striker spindle 
beanng against the upper face of the flange on the striker. The upper end is^ham ’ 
fered to bear agamst the lower countersunk edge of the segments. 

The s^ente, four in number, form a hollow cylinder around the snindle and 
assembled between the lower end of the guide Lsh and the upper ?nd of the 

striker sleeve, and maintain the striker spring under its initial compression until 
released by acceleration and centrifugal force. »pics>t>ion, until 

The upper edge of the segments is chamfered, whilst the lower edge is counter 
sunk, viewmg the segments as a cylinder. “ counter- 

The sleeve is kept up to its work by an arming spring, which is as^emhlpd 
the outside of the striker sleeve, one end bearing against the arming sleeve and the 
other in the recess in the upper face of the body diaphragm. ^ “ 

_ The s^er TOver, of brass, is dome-shaped and positioned over the striker head 
being seated m the upper recess in the guide bush. The cover prevents the reSLtance 

Se sS prsmato acltaS 

This cover must not be removed when preparing the fuze before loading. 

"ne safe^ cap, of stol, is dome-shaped and has a flat steeTspring riveted into 
an oblique slot on one side. The free end of the spring engages in the 
guide bush and retains the cap in position. The cap is formed with a milled rino 
« “ scr^-threaded toally at its lower end for £.a™? 

k A® ^teniative the cap may be manufactured of zinc aUoy, but is similar in 
shape to the steel cap. A warning label No. L.1914 is attached to the cap as under 

IMPORTANT 
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Action' . ■ ■ 

On firing, the acceleration of the shell in the bore causes the arnimg sleeve to set . 
back and compress the arming spring between itself and the bottom'' of the recess 
in the upper surface of the body diaphragm. 

This movement uncovers the segments and, combined with a slight set-back of 
the striker, releases the four segments and permits them, to fall clear. Should accelera- 
i tion not displace the segments they will be positively displaced, by centrifugal force. 

During flight, as deceleration sets in, the- striker ' spring, which is assembled 
under compression, reasserts itself against the under side of the striker ' head, forcing 
^ the striker and striker sleeve forw^ard until the, upper end of the sleeve meets the 
under surface of the guide bush, wdthdrawdng' the point of the striker -out of the 
recess in the locking weight. 

? This allows the locking weight to revolve 'round its hinge pin. .under the action 

of centrifugal force. In doing so its toe starts the shutter turning on its hinge pin. 
This action is arranged to ensure that the shutter shall revolve into its armed position, 
f The shutter is so shaped that centrifu,gal force can only cause it to revolve round 
i its hinge pin gently and the locking weight gives it a start. Centrifugal force then 
continues to revolve the shutter gently till it reaches the stop pin, which locates 
I the detonator under the striker point. 

I In this way shock to the detonator, when the shutter opens, is avoided. The 

j stop pin is fitted with a fibre sleeve for the same purpose. 

J The fuze is now fully armed, the striker point being held clear of the detonator 

j by the striker spring and the retardation of the shell due to air resistance acting 
I on the mass of the striker. 

i On impact the striker cover is forced on to the striker head, the striker being forced 
inwards compressing the striker spring and causing the point of the striker to pierce 
I the detonator. The resulting detonating wave passes through the magazine 

I diaphragm to the small column of stemmed C.E. and thence via the C.E. pellet in 

f the magazine to the bursting charge in the shell. 

j The Mark IV differs from the Mark III in being manufactured of steel. It is 

obsolescent. 

I The Mark VI is generally similar to the Mark IV, differing principally in the 

I body being made of cast iron. 

I The Mark VII is generally similar to the Mark VI, differing principally in being 

5 modified to accommodate a more powerful detonator. 


mo m 

This fuze is a combined direct action and non-delay graze fuze, fitted with a 
detonating magazine. It is used wuth H.E. shell and its D.A. mechanism will give 
instantaneous, above ground, effect at ail ordinary ranges. Its inertia pellet 
mechanism enables it to act under conditions where the D.A. mechanism might fail^ 
To distinguish it from the No. 117 D.A. fuze, there is a black band painted around 
the body and a knurled band for identification at night. 

The Mark VI fuze (Fig. 86) consists of a body, magazine with bottom cap, 
shutter with detents and spring, magazine detonator with holder and plug, inertia 
pellet wdth detonator and plug, creep spring, striker with striker head, split pin and 
cover, detent with spring and plug, centrifugal bolt with plug and nose cap with 
spring, rivet and w^asher. 

The body, of brass, is generally conical in shape and screw-threaded externally 
to the 2-mch fuze-hole gauge to fit the shell. 

It is bored axially to receive the striker and inertia pellet and screw-threaded 
internally, at the lower end, to receive the detonator holder and magazine. 

Four other longitudinal holes are bored upwards from the magazine recess ; 
three of these are lightening and gas-escape holes, and the other, closed by a screwed 
plug, carries the detent and its spring. 
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1 ne magazine is common to several fuze designs. It mav be of brass, zinc alloy 
screw-threaded externally to enable it to be screwed into 
tile DOdy and is afterwards prevented from rotation by a set screw. ' ' 

The magazine is bored from the, base in two diameters, the larger bore containme 
a C.E. pellet and the smaller channel SUedwithatemined C.E., which is only separated 
.tiom the shutter recess^by a veiyvtiiin, skin'ol metal called the diaphragm. The 

^0 opi Ox the m,agazine is closed by a cap, often of. zinc allov, screwed on and secured 
by cr.impmg. 

lx. surface of the magazine is s,!otted to.ca.rry the sliding shutter and detents. 

It has tw) upstanding projections to prevent the magazine being screwed in too 
lar and the shutter being jammed. • It carries. two small pins to locate' the two 
cietents, and two other pins which form bearings for. the shutter spring. When the 
magazine is manufactiired' as a pressure die casting of zinc alloy . t.he pins are of 
somewhat. similar shape, solid with the magazine. "There are two keyholes bored in 


iiie jsiiin;i;er 5 oi orass or zinc alloy, has a hole bored through it at one end, from 
top to bottom, containing stemmed C.E. kept in position by paper tablets secured 
oy shellac. Towards the other end another hole is bored and connected to a side 
hole or slot through which projects one end of the shutter spring. So long as the 
tuze IS at rest this spring keeps the shutter pressed against two' detents of fiat brass 
s np, and with the stemmed C.E. channel well off the centre line of the fuze, i.e, the 
solid part of the shutter is between the detonator and the stemmed C.E, in the 
magazine. 

When the fuze is spinning, the shutter remains closed up to 1,300 revolutions 
per minute, but opens before the speed exceeds 1,700 revolutions per minute. When 
open, the stemmed C.E. in the shutter is directly in line with the detonator and the 
shutter detents are clear of their slots in the shutter. This allows them to swing 
about their outer ends and prop open the shutter against closure on shock of impact. 

This action can only take place when the fuze is spinning. If the fuze should 
be dropped in such a way that the shutter opens, the detents follow the shutter 
and m consequence do not get out of their slots and do not prevent the immediate 
return of the shutter under the influence of its spring. 

The detonator holder carries the main detonator secured by a screwed plug 
and below the detonator there is a little C.E. stemmed in and secured by a paper 

pclcCil, 

This detonator contains 5 grains of A.S.A. composition and is closed by a paper 
disc and silk gauze disc, so that it is readily fired by the flash from the detonator 
in the mertia pellet. 

The inertia pellet, of brass, carries a 3-grain igniferous detonator held in position 
by a screwed brass plug in the form of a sleeve which surrounds the point of the 
striker. ^ 

The c^p spring, of steel wire, is interposed between the flange of the striker 
and the mertia pellet, for the pmpose of keeping the inertia pellet down on its 
siting during flight. It lightly grips the stem of the striker so as to facilitate assembly 
of the fuze. 

. The striker, of steel, projects above the metal of the body and to increase sensi- 
tivity, IS fitted with an enlarged head secured by a split pin. Near its middle it has 
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The centrifugal holt, of steel, is cylindrical, its inner end being shaped to suit that 
, of the striker flange. , ** ■, 

^The detent, of metal, is in two parts attached together by a ball and socket joint. 
This allows the stem to rock over independently of the socket portion. 

A striker cover, of sheet brass, is sprung into a recess in the front of the body 
and covers the head of the striker. It prevents air pressure, during flight, acting 
on the striker and must on no account he removed when preparing the fuze prior to 
firing. A warning label, DO NOT REMOVE, is shellacked to its front end. 

The cap, of steel, must always be kept in place until the fuze is being prepared 
for firing. It protects the striker from chance blows and, bj" being screwed doTO 
firmly on to its leather washer, keeps the fuze watertight. A flat steel spring is 
riveted to the cap and its lower end, engaging milling on the fuze body, prevents 
the cap becoming unscrewed. 

An instruction label, as under, is attached to the cap : — 

THE CAP SHOULD BE LEFT ON WHEN THE TARGET IS BEHIND COVER. 

Unlike any other service fuze it is permissible to fire this fuze with its steel cap 
in position in order to prevent instantaneous action and thus to obtain a short delay 
when attacking a target behind light cover or to obtain crater effect in soft ground. 

Action of fuze 

On firing. — ^Acceleration of the shell causes the detent to move back, compressing 
its spring. Its stem tilts under centrifugal force and engages under the shoulder 
of the detent hole so that it cannot interfere with the movement of the centrifugal 
bolt. A* 

The striker also sets back as far as the centrifugal bolt will permit and the coned 
surface of the striker flange engaging the coned surface of the bolt prevents movement 
of the latter. 

The shutter stays in the closed position due to friction set up by acceleration. 
This ensures that the shell will not premature should either detonator fire under 
shock of discharge. 

When acceleration dies away, in general just outside the muzzle, the striker 
moves forward, helped by the thrust of the creep spring. This raises the flange of 
the striker off the centrifugal bolt, which moves clear under centrifugal force. There 
is now only the thrust of the creep spring keeping the striker and inertia pellet apart. 

The shutter also spins open, bringing its stemmed C.E. immediately below the 
detonator and above the thin diaphragm of the magazine. 

The inner end of the shutter detents move outwards and lock the shutter in the 
open or armed position, 

XKiriiig flight there is a tendency for the inertia pellet to creep forward owing to 
deceleration of the shell due to air resistance, but such movement is prevented by 
the creep spring. ^ 

^ On impact, cap off, the striker cover is crushed in. The striker being forced 
mwards, overcomes the creep spring and causes the striker point to pierce the 
igmferous detonator in the inertia pellet. The flash fires the main detonator and this 
initiates detonation of the stemmed C.E., the magazine pellet and the bursting 
charge of the shell. ^ 

At small angles of arrival the striker may not be driven in and the fuze will act 
on graze only, as described in the next paragraph. 

to impact, rap on. Against light cover the cap renders the striker inoperative 
and the fuze wul act on graze only, the inertia pellet moving forward on to the striker 
and causing the igmferous detonator to fire. In comparison with the instantaneous 
action of the striker there is a small inherent delay when the inertia peUet acts alone. 

The Mark III is the Mark I with a detent spring similar to that in the Mark IV 
» The Mark II approximates to the Mark IV, but has the body of zinc afloy instead 
ot brass and has a large figure 2 painted on the body in white. 


Becatise of the ,nse of the weaker zinc, alloy material, 'the recess at the front end 
of the body is reduced in diameter to give the necessarv^ -strength of wall at this point. 
This entails the. use of a striker cover' and striker head^smailer in diameter than those 
used in the, Mark IV fuze. " 

The Mark I has a stronger detent spring and no head to the striker. ■ 

The letter - A after Marks I and III denotes the fitting of an enlarged head. 

The letter B after Marks I and III denotes the fitting- of a: striker cover with 
a stiff er top.', ... 

NOTE 1, — In some fuzes the striker is in' two; parts, the front portion fitting 
into a socketfin the rear portion and is preventedTrom. falling out by the striker 
cover. 

NOTE 2.— The weight group into which a fuze falls, because of the materials 
used in its construction, is shown by special marking on the body; ^ See Chapter VI. 

ho: 117C 

This fuze is converted from the No. 119 type and has been introduced as a 
temporary expedient and will in due course drop out of the service. 

It is a detonating fuze and used with H.E. streamline projectiles when instan- 
taneous effect is desired: 

To cancel the significance of the knurled band around the body distinguishing 
the No. 119 fuze from the No. 117, a l-inch band of yellow approved composition is 
painted around the body. 

The Mark IV fuze is the Mark IV No. 119 fuze converted by removing the 
inertia pellet: inertia pellet detonator, detonator holder, detonator holder plug and 
magazine detonator and replacing them by a detonator holder, detonator plug and 
detonator of a different pattern ; in addition, the creep spring is lengthened. 

The detonator holder, of brass, is screw-threaded externally at its low’er end 
to suit the lower end of the body above the safety shutter and reduced at its upper 
end to fit the inertia pellet chamber. It is bored centrally in three diameters, the 
upper being screw-threaded to receive the detonator plug whilst the lower contains 
stemmed C.E. secured by a brass disc, the disc being retained by the edge of the holder 
being burred over the disc. The centre boring contains the detonator. 

The detonator plug, of brass, is in the form of a hollow cylinder which is screw- 
threaded externally to fit into the top of the detonator holder to retain the detonator 
in position, a screwdriver slot being formed in its upper surface for insertion and 
removal. The upper end of the central boring is countersunk to allow for the entry 
of the striker. 

The detonator is a copper alloy shell containing 2 grains of detonating composition 
and 3 grains of lead azide closed at the top by a brass disc and a brass washer, both 
being retained in position by five lugs on the shell being turned over the washer. 

A shalloon disc is secured inside the bottom cap by shellac. 

Acjtion of fuze 

On firing, the acceleration of the shell in the bore causes the detent locking 
the centrifugal bolt to move dowmwards. Its stem tilts under centrifugal force and 
engages under the shoulder in the detent hole. It is thus prevented from returning 
through the small hole before the centrifugal bolt has moved out. 

The fiange on the striker sets down on to the end of the centrifugal bolt. The 
sloping surfaces are designed to delay the release of the bolt which can only spin 
out when the striker moves forward again. It is forced forward by the bolt as the 
latter moves outwards. 

The rotation of the sheE causes the centrifugal bolt to move outwards away from 
the vicinity of the fiange.on the striker, leaving the striker free to move on impact. 
The shutter remains in the closed position due to friction set up by acceleration. 
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will not premature sliould the detonator fire on the shock 
of discharge, as the stemmed C.E. channels will not be in line, and the diaphraem 
above the lower stemmed channel .will still be covered.' ’ 


During Bight the friction on the shutter becomes less wntli deceleration and 
the rotary movement, of the shell causes the shutter to, move outwards by centri- 
,ra^Horce, so releasing- the detents from their slots and- bringing, the loose stemmed 
,L.E* in the shutter in line with the -detonator and small bore of the magazine. 

On impact^ the striker cover is crushed ,in. The striker being forced inwards 
overcomes the,; -creep spring, and causes the .striker point., to pierce the detonator'. 
Ihe resultant flash passes through the columns of stemmed C.E. to the C.E. pellet 
of the magazine, and finally to the bursting charge of the shell. ^ ^ : 

£he Marks III A, III, II, I A and I fuzes are converted from identical Marks 
,, ::::i : pertaining .to the No. 1 19 fuze.-' 



FUZE, TIME Am FEECUSSIOI, HO. 222 


(Fig. 87) 

2-inch fuze-hole gauge detonating time and percussion fuze of the 
doubie-banked tension type, which has a similar external contour to that of the Nos. 
117 and 119 with the cap off. It is a type of fuze which is used for air burst ranging. 

It consists principally of a body, bottom and top rings, inertia pellet and needle 
with creep spring, centrifugal bolt, top cap, detent and spring, time needle and 
spring, magazine, shutter with detents and spring, main, percussion and time 
detonators, each with a holder, and bottom cap. 

4 . body, of brass, is formed with a platform which is chamfered to conform 
to the external contour of the fuze. The platform is graduated in tenths from 0 to 
22 around the major portion of its chamfered periphery. A recessed safety mark 
which IS coloured red, and the word SAFE appear on the ungraduated portion midway 
between the 0 and 22, and a recess to take a fixing key is prepared between 

the figure 0 and the safety mark. ^ ^ r r 

Below the platform the body is screw-threaded externally to the 2-inch fuze-hole 
gauge and a hole is prepared through the screw threads to take a set screw that 
secures the magazine when assembled. 

B-hove the platform is reduced in diameter and is 
screw-threaded externally at the top to take the top cap. 

IntemaHy the body is recessed from the bottom to take the detonator supporting 
magazine TOth shutter, the magazine being screwed into position^ Five 
vertical bonngs m the body, above the recess, and three screw-threaded holes, are 
ppared to take the screws that secure the detonator supporting plate. The central 
boring, which IS screw-thr^ded at the bottom to take the main detonator holder, 
co^unicates, by m^s of a smah hole, with a similar boring from the top of the 
contams the inertia pellet, creep spring and percussion detonatoi^ This 
SatSdlr'nff “'i.®^®'Y-tl^eaded at the top to take the percussion 
fbi w nSf ‘c remammg four borings, all of which are blind, one contains 

+h» detonator, another the detent and detent spring, whOe 

the other two serve as gas expansion chambers. ^ ® 

The detent boring is reduced in diameter at the top to suit the stem of the detent. 

A bM ra^ boring for the centrifugal bolt is made from outside the top of the 

detent. When the fuze is assembled the entrance to this boring is closed by a screwed 

T^e boring containing the time elements communicates with the filling in the too 
nng by means of a honzontal and a diagonal channel which are drilled in the bod^ 



iiiiilli 




\4 

i I OZ-SgtH m(5 g ^;S5S 

Fig. 87 

A channel, drilled from outside the platform, in the vicinity o 
municates wth a recess above the main detonator, and also, by mea 
ch^el, with the bottom ring. The recess and channels cratain 
wnicii convey the flash from the composition in the bottom ring to the 
ihe entrance to the channel -ini the ’platform is clc^d by a screwed 
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^ A recess in the top surface of tlie, platform contains a box-cloth washer' which 
IS secured with shellac. ; A hole is left in the washer to expose the upper surface 
of the powder pellet in the diagonal channel. 

The borings containing the detent and, time arrangements are each screw-threaded 
at the bottom to take a detent plug and a time needle ..respectively, w,hich serve to 
close the entrances to the borings. 

.The bottom ring, of brass, fits around the body above the platform and is free to 
turn. A semicircular channel in the under side of the ring is almost filled with fuze 
powder and the bottom surface of the ring is then covered by a paper washer. A 
small hole ^ drilled from the top face of the ring communicates by means of a short 
channel, with the fuze powder in the under surface of the ring. The hole contains a 
powder pellet which conveys the flash from the top to the bottom ring. Another 
pellet, inserted in an escape hole which is drilled in the ring from the exterior, is 
in contact with the afore-mentioned pellet. The exit from the escape hole is closed 
by an asbestos pad, an asbestos escape disc and a brass escape disc, all of which 
are secured with shellac. The brass disc is additionally secured to the exterior of 
the ring by four chisel punch stabs. 

A cloth washer is secured with shellac in a recess formed in the top face of the ring 
a small hole being made in the washer to expose the top of the powder pellet. 

The top ring, of brass, fits around the body above the bottom ring and is prevented 
from turning by a brass securing pin which is mserted in a hole, half of which is formed 
m the body and half in the top ring. The under surface is filled and prepared in a 
similar manner to that of the bottom ring. A channel, filled with mealed powder 
connects channels from the time element boring with the fuze powder in the under 
side of the ring. 

1 he exit of the gas-escape hole in the top ring is closed by a brass disc which is 
secured in position with shellac and two chisel punch stabs. 



The inertia pellet, of brass, is cylindrical in shape and has two vertical grooves 
semicircular m section, in the outer surface. The grooves are 180 degrees apart 
and are connected to each other at the top and bottom by a rectangular and semi- 
circular slot respectively, the slots being cut across the width of the pellet. For a 
portion of its depth, the pellet is bored and screw^threaded centrally from the top 
to take a steel needle which is secured with cement and by stabbing A circular 
recess for the centrifugal bolt is prepared in the side of the pellet midway between 
the two vertical grooves. With the needle uppermost the pellet is inserted from the 
top into the centra boring of the body, being followed by a steel creep spring which 
surrounds the needle and rests on top of the pellet. ^ ^ 

The top of the boring is closed by a brass percussion detonator holder which is 
screwed into position above the creep spring. The holder is bored and screw-threaded 
centrally to take a brass percussion detonator plug, which contains a 2-5 gr. percussion 
detonator filled with powder and detonating composition. A smafl hole through 
the base of the detonator holder gives the needle access to the detonator in the plug 
from which it is withheld by the creep spring. ^ ^ 

The centr^al bolt, of metal, is cylindrical in shape and has a semicircular 

detent. It is mserted into the boring prepared 

ft. slotted end protruding into the boring for the detent 

ana tne otner end enga^g within the recess in the side of the inertia pellet. The 
entrance to the boring in the body is then closed by a brass screwed plug. 

above the top ring 

and, after tte fuze has ^en correctly tensioned, is secured in position by a steel set 
screw which is screwed hard home and then stabbed. ^ ^ 

The detent, of metal, co^ts of a stem with a sphere at the lower end, the sphere 
bemg accommc^ted withm a socket which is dimensioned externally to fit the 
lower portion of the detent boring and internally to ensure such a fit for the sphere 
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as to permit free movement of the stem wthin prescribed limits. The detent is 

, inserted into , me/appropriate boring with the .stem, .which is uppeninost, situated 
withm the slot in the centrifugal bolt and t.he boring of lesser diameter prepared for it. 

The det.ent. spring, of steel w.ire, is .inserted after the. detent, and the boring is 
then closed by a brass dete,nt ping, which is screwed into the bottom of the boring 
and secured with cement, and by stabbing. ' ' 

The time detoii3»tor holder, of metal, is cylindrical in shape and has a boring of 
two diametep through the centre. The boring of greater diameter contains a 2%5 gr. 
detonator, similar to that already described, whilst .the .lesser boring sem^es as a 
flash hole for the detonator. 

The holder is inserted into the time element boring in the body with the detonator 
downwards, a boxcloth disc having previously been secured with shellac to the 
blind end of the boring. 

A time spring, of steel wire, is inserted after the holder and the open end of the 
boring is then closed by a steel time needle, which is screwed into the boring and 
secured by spbbing, the striker portion of the needle, pointing upwards, being 
situated within the coils of the spring which bears against the detonator holder at 
the top and the shoulder of the needle at the bottom. 

The main detonator holder, of brass, is cylindrical in shape and is screw- threaded 
externally. ^ It is recessed internally at the top and bottom, the two recesses 
communicating with each other by means of a central hole which is enlarged at the 
top by a chamfer. The upper recess contains a perforated powder pellet and the 
lower a cloth washer followed by a 5-gr. detonator filled with A.S.A. composition. 
The holder is screwed into the lower portion of the central boring and secured by 
stabbing. 

The detonator supporting plate^ of brass, is circular in shape and is prepared 
with three countersunk holes to take the screws that secure it to the body. The 
top surface is recessed centrally, the upper portion of the recess being of increased 
diameter. The whole of the recess is filled with stemmed C.E., which is covered 
by a paper disc secured to the plate with shellac. 

The plate is secured by screws to the top of the large recess in the lower portion 
of the body, so that the stemmed C.E. is immediately below the main detonator, 
and a kidney-shaped orifice through the plate is in a position that will permit the 
gases, resulting from the explosion of the fuze, to gain access to the gas-expansion 
chambers in the body. 

The magazine may be of brass, aluminium alloy, zinc base alloy or any other 
approved material, and some magazines may differ slightly from others in minor 
details of design and dimensions. 

It is cylindrical in shape and is screw-threaded externally to suit the threads in 
the lower recess of the body, in which it is secured in position by a set screw. 

The lower portion of the magazine is reduced in diameter and screw-threaded 
externally to receive the bottom cap, and above this portion are two keyholes to 
facilitate assembly in the fuze. 

The magazine is bored from’ the base in two diameters, the upper and smaller 
boring, which is filled with stemmed C.E., being separated from the shutter recess by 
a thin partition of metal which is known as the diaphragm. The large recess contains 
a pellet^f C.E. ■ 

The upper surface of the magazine has two projections which limit the amount 
that the magazine may be screwed into the body and so prevent jamming of the 
shutter. Between the projections a slot is prepared to accommodate the shutter 
and its detents. Four holes are provided in the upper surface to take two detent 
locating pins, one spring retaining pin and one spring locating pin, , ,, 

The liiutter may be of bras^, zinc base alloy or other approved material,, and smm 
shutters may differ slightly from others in dimensions and minor details of design. 
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“ the form of a rectangle with smooth, flat side 
+nf^^ “ rounded and the other is prepared with two slots 

r F ?« shutter detents. A vertical hole containing stemmed 
Sef tablets f "Th retained in the hole by top alf bXm 

hoFe m St the rounded end, communicates with a 

Spring ^ shutter, m which is msertedthe inner end of the shutter 

proStflSfctarTfhVw the magazine until the 

bp J?! around a locating pin and its outer end 

the fuzeirS rest^th^^® a groove has been prepared for it. Whilst 

1*? P™® shutter pressed against the shutter 

maffazwp Thp .1!+^ shutter is mterposed between the mam detonator and the 

magazine. The restraint of the spring ensures that the shutter will not opeii under 

revotaSs°D2”mwf’ th™ “ spinning at over 1,300 and bSow 1.700 

«o„riKSv*sSrs‘^si“'4”o2^ 

at-To °tS'LtpoiS» oSS mof ' ™ 

of f detente, of flat brass, are situated in the slot cut in the upper surface 

^o^^in FKuk^ aJd accommoSLd i?the 

the nSaStf Fin o"ter rounded ends are located between the sides of 

centriE W^+b respective locatmg pin. When the shutter is opened by 
centnfug^ force the detents swing about their outer ends untU the ends of the stems 
bear against the slotted end of the shutter and thus prevent it frX dosSg aS 
of w Should the shutter be opened by any action other than that 

shutterSS^^^^’ ^ dropped, the^detents move with the 

bei4 

and after assembly is further secured by crimping. magazine, 

with spaces between the time rings, body and top cap are filled 
^^terproofing composition and the screw threlds are coateHitlf a^pr^ved 
cement m order to ensure that the fuze is watertight. approved 

AciioB of fosse 
Before loading 

preSSe^'tof Ts tlV fS tt/S" " ""*f 

Qa firing ) 

Shatter 

poiiten 
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; Perenssioa poftion 

Tlie shock of discharge causes the detent to. set back, overcoming the' spring 
and withdrawing its stem from the slot in the centrifugal bolt. , . " : 

During f%M 

Shutter 

1 \%hen acceleration ceases, and the shell, is clear of' the bore, centrifugal force 

j causes the shutter to move outwards,. a\vay ■from the' shutter detents,' until the hole 
stemmed with C.E. is brought immediately below the 'main detonator. The shutter 
I detents pivot on their rounded ends and the'ir stems 'fly outwards to engage against 
the end of the shutter and thus prevent the shutter being' closed again bv force of 
impact or any other cause. .' ' 

Time portion . ^ 

! The fuze powder in the top ring is ignited, the metal disc covering the gas-escape 

; hole is blown out, and the powder burns until the powder pellet in the bottom 

. ring is reached and ignited. The discs and pad co\’ering the gas-escape hole in the 

I bottom ring axe blown out, the composition in the ring is ignited and bums in the 

: reverse direction to that in the top ring untO the pellet is reached in the channel 

leading to the larger pellet above the main detonator. The pellets are ignited and 
fire the main detonator, the resulting detonating wave passing via the C.E. in the 
detonator supporting plate and shutter to the C.E. pellet in the magazine and thence 
; to the sheU fiUing. ^ ^ ^ ^ ^ ^ 

Percussion portion 

When the shell is clear of the bore centrifugal force causes the detent to tilt 
f and the top of the detent stem engages under a shoulder in the detent bore below the 

i position of the centrifugal bolt. The bolt is then free to move outwards under the 

[ action of centrifugal force, and withdraws from the recess in the inertia pellet. After 

i the bolt has withdrawn the creep spring prevents the pellet from creeping forward, 

i which it has a tendency to do owing to the retardation of the shell by air resistance. 


I On graze or impact 
Percussion portion 

When the fuze has been set to fire on percussion, or when, for any reason, the 
time mechanism fails to function or the shell strikes the target before sufficient time 
has elapsed for the time setting to operate the fuze, the inertia pellet overcomes the 
resistance of the creep spring and carries the needle on to the percussion detonator. 
The flash from the exploding detonator passes by way of the grooves in the inertia 
pellet to the powder pellet above the main detonator, and the resulting action is 
the same as that when the time portion of the fuze operates. 

FUZE. miB AMD PEECTJSSION. HO. 221 
(Fig. 88) 

This fuze is a double-banked tension fuze of metal with a cover used with smoke 
streaimline shell. 

The fuze consists of the following parts : — 

Body, bottom and top rings, cap, base plug, time needle pellet with needle and 
spring, percussion needle pellet with needle and creep spring, detent, detent spring 
and centrifugal bolt. 

The body is formed with a flange or platform, below which it is screw-threaded 
to the 2-inch fuze-hole gauge. Above the platform is formed a short stem having 
the t{^ reduced in diameter and screw-threaded externally to receive the cap. The 
flange of the body is graduated around its outer edge from 0 to 22. ; . , , . 




/•*:*?**'*y 














PareussioE amxxg&Qieiit 

This consists of a needle, inertia pellet, creep spring and detonator contained 
in the central channel of the stem. The needle is prevented from moving forward 
by the inner end of the centrifugal bolt engaging in a recess in the side of the inertia 
pellet. 


Time arrangement 

The time detonator pellet is supported on the spiral spring and has the under 
side recessed to receive a detonator. The spring supports the detonator pellet, 
keeping the detonator clear of the needle until the shock of discharge. 
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.The, stem is bored centrally from. the top to receive the percussion arrangements 
and screw-threaded to receive,' the detonator. holder' and plug. The lower end is 
closed, by a 'd.isc secured by shellac. ' An additional "boring to one side of the central 
channel contains the time arrangement and time detonator,, and is connected to the 
po.rt ,on the outside of the stem by two .oblique flash holes. The lower part of the 
body is bored and recessed to form a magazine and has an oblique and vertical channel 
co'nnecting the magazine with the top of the platform and. the bottom time ring. 

', , The channels contain perforated po\¥der pellets. , '' A recess in the stem bored 
through the base receives the detent and detent spring and. is closed by a screwed 
plug,.. . A, horizontal recess bored through from the'' side of the stem and connecting 
with the detent recess contains the centrifugal bolt, the latter locking the percussion 
arrangement in the safe position. The centrifugal- bolt is prevented from moving 
outwards by the detent and spring. Keyholes are formed in the side of the platform 
for,, fixing purposes. 

The bottom ring is bevelled on the outer edge and has a concentric groove filled 
in with R.D.202 pressed fuze powder nearly all round its under surface, a small 
recess being bored in the top surface coincident with the beginning of the groove 
and containing a perforated powder pellet, an oblique channel connecting the two. 

A gas escape, having a perforated powder pellet, is provided in the outer edge. 
The ring is assembled over the stem of the body, round which it is free to revolve 
for setting purposes. The ring is lacquered red. 

The top ring is similar to the bottom, but is of smaller diameter. The oblique 
channel leading from the concentric groove passes to the inner surface of the ring 
and, when the ring is assembled over the stem, the end of the channel is positioned 
to register with the port in the side of the stem. The ring is prevented from turning 
by a brass pin fitting into corresponding semicircular recesses cut in the ring and stem. 
The concentric groove is filled with 30-second powder. 

The cap, of aluminium, is coned shaped, bored and screw-threaded to fit over the 
stem of the body. Two key recesses are formed in the sides for tightening the cap 
until sufficient tension is applied to the bottom ring. It is secured in position by two 
set screws. 

The base plug has a central perforation which is closed by a brass washer and linen 
disc shellacked together, and provided with a filling hole closed by a screwed plug. 

The magazine is filled with 60 gr. of G.20 gunpowder and is closed by the base 
plug. A copper and asbestos washer is fitted under the flange of the fuze. 


Detonators 

Both the time and percussion detonators consist of a perforated copper bail 
containing IT gr. of detonating composition on top of which is about 14 grain of 
R.P. or G.20 gunpowder. The top of the detonator is closed by a copper disc having 
a fine white paper disc shellacked to it, and the bottom is closed by a brass or copper 
disc. 
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It brass, for T. and P fuzes, is provided as a waterproof coverinff, 

It IS cone-shaped and assembled over the fuze, being secured by a band which i? 
pressed tightly round the fuze, and secured by a soft copper wire, the ends of which 

are twisted and tucked under the band. uus oi wnicn 

Action of fuze 

Before loading the cover must be removed. 

Time arrangement 

On fimg, the tinae detonator pellet sets back, overcomes the resistance of the 

on tb the needle. The flame from the detonator 
p^es through the flash holes m the stem to the top time ring, where it ignites 
the braL^Sir^ explodes the powder pellet in the gas-escape hole, blowing out 

in ^ the powder in the top ring bums round until it reaches the recess 

m the top surface oi the bottom ring, explodes the powder pellet and ignites the 
powder m the bottom ring, at the same time clearing the gas-escape hole. The powder 
to opposite direction to that of the top ring until the channel leading 

to magazine and thence to thf 


un nrmg, tne acceleration of the shell causes the detent to set back, compressing 
the SrtVmow^o “t ® the centrifugal bolt. The rotation of the shell cause! 

£r« to mov ■“ *!■« 

on 2f CTaze, the pellet overcomes the creep spring and carries the needle 

Soloded sho^W fw- resulting flash passes through the magazine, which is 
+ ®tioTfld the tme airangement not have functioned during flight 

.ct JS 9 1 .n r.oo atmospheric conditions at rest with fuze 


FirZE, TIME AHD PEECUSSIOK, NO. 220 
(Fig. 89) 

The fuze is used with 4 c.r.h. smoke shell. 

The Mark III fuze is almost identical with the No. 221 fm 
which IS dome-shaped. The action of the fuze is similar, 
ine percussion arrangements are as described for the No 

fnw only in the top time ring, where th( 

iillecL with 22 second powder. 

The fuze is provided with a No. 6 fuze cover. 

burning under normal atmospheric condii 
tuze set at 22, is 46 seconds. 

The Ma^k II differs from the Mark III in having a weak 
The Mark I differs from the Mark II in being graduated 


WZB, lIMB AHD KEEtDSHON, NO. 220B 

ize is generally similar to the No. 220, differine 
q)rmg. . ® 


PERCUSSION & TIME FU 
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TBACER, SHELl. NO, 2 

cap has a centrd^te^l an^^ scmv^tSeTfe cap and body. The 

externaUy to suit the tracer cavdty L the 

p’’24ltat» » ga™ o, tacer oo„pc»i,ta 

impregnated with paraffin wax. ^ The peUet consd^^nf 90 

grains each of S.R.247P and S.F.G 2 pSer ^ 5 

thr=;?e“S''4e2r *'"' “ «r.„- 

the Slims mthe\J5Nhmi|nFtS^™pefif^i'?l°“*^ P® Mp to 

The Hath yil Jeet Is <” 

26IP mstc"d olVS a^S a7?L™St'Tj“olT™’^^^^^^ “« 

to the .Mark VII and is nsed in servfi projSiles otherwise generally similar 

eeeeSe« Sf^ 

PBACHCE AMMUNITION 

Th ar PEACTICE, Q.P. STEEAMUNB. 25-PE. 

and is fitted with a S5“UiS7£ j'SfmSS e^tStS^Sr 

SHOT, PEACHCE, Q.P. 25.PE. 

l-4c^libres. £ £se 2 

only in being slightly 2ide^^^^^ I>.D.{L)6487/3, which differs from D.D.(L)6487 /2 

trad? nsedfs - 20 lb. The 

d^mensio^'^lnd^diSf^Uy^S^J^y Mark IT. but differs slightly in 

princid%l£h2dir£2L£ffisL^^^^^^ the Mark IIT, differing 

formed to accommodate a steel closing plug. tracer, and in the recess being 

havias a m<>difi^L“af?7X!7th djs7esS? principally in 

in to the M»k VT. dilleting principally 

BLASTK CAETEIDaES 

,: V QJP. blank, 2S-PE. 

cloth 2r SthS^dlup.*""^®' percussion primer, charge, silk 


iiilfite 




Shalbon disc 


Sewing silk. 


Fig. 90 

Ihe case, of solid drawn brass, tapers towards the mouth with a hole in the 

ne Mer can either be a No. 1, Mark H or HM, as described on page IM. 

liie oiiErgo consists of 1 lb. of blank LG G 12 ?nrT?iFrr ‘9 a * -n 

leatoertoard cup is inserted in the case and wedged against the 

charge base downwards, being secured with shellac gea against the 

case\^filled“°“ shellacked inside the mouth of the case to indicate that the 

DRILL AMHnnsmoir 

SiSsSSHsliSisiSSr: 

CAETEIDGE, DEILL, Q.F. 26-1®, 

a consists of an empty steel case into which is nlaced 

a charge m three portions made up of string suitably weighted ^ 

• .......... • t . e ... 


The weights of the portions are as follows 


1st portion (core) 
2nd „ 

3rd .. 


lb. 02 . dr. 
0 8 5 
0 7 12 

0 13 3 


Total .. .. 1 11 4 

resiMcfi-^W^ portions are coloured red, white and blue 

. No*') SpluiSnlrS.S™'’''' ““ ” ‘0 lake 

domS';'''’""'' “Sainst the charge, base 


0 
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Fig. 91 


The Mark III drill cartridge is similar to the Mark I, differing principally in 
being made up with the Mark II empty service case and in using coloured cotton 
cloth bags instead of coloured leather for the charge. 

SHELL, DRILI,. Q.P. 26-PR. 

The Mark I drill shell consists of a hardwood body into which is fitted a steel 
central bolt with a lead weight cast on, a brass nose and base and a detachable 
steel cap. 

The nose is screwed on to one end of the central bolt and secured to the body by 
a steel pin. The cap, with knurled band, screws on to the head. 

The base is screwed on to the other end of the central bolt and secured by rivets. 
The estimated weight without cap is 21 lb. 

The Mark II drill shell differs from the Mar^T principally in having a core of 
twelve lead weights which are held in position by a brass plug at the front and a 
hard rubber plug at the base. The plug is secured by a brass ring having two keyholes 
for fixing purposes. 

Over the lead weights and between the brass nose and base, is vulcanized a rubber 
body. . , ; 

The estimated weight without cap is 16 lb. 10 oz. 

SHOT, DRILL, Q.F. 25-PR. 

The Mark I drill shot is of cast iron, solid and covered in waterproof canvas, 
with the exception of the nose and base. 

The base is stamped DRILL 25-PR. I, together with contractor’s initials or 
recognized trade mark and date of manufacture (month and year). 

The estimated weight, covered, is 15 lb. 7 oz. 

DRILL mZES 

Fuzes for drill purposes are of the same external dimensions as the service fuzes. 

On the exterior, metal portions are bronzed and steel portions are oil-blackened ; 
however, certain fuzes will be found painted black all over, except the screw threads, 
to denote that they are to be used for DRILL PURPOSES ONLY. 
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Drill fuzes have' the word DRILL stamped on them. 

The No. 117 type is painted black, all ov^er on the exterior. This fuze may, be, of 
brass with no interior fittings.,, or, as an altem.ative, of 'iii.etal made np of defective 
service components. With the latter type, a hole is bored through the centre of the 
bottom cap and magazine. 

The No. 119 type.is painted black all over except the,s,crew threads, and, a hole, 
is drffled in the body to denote that it is for drill purposes only. It is provided with 
a knurled , band around the body for distinguishing,, purposes. ,„ 

The No. 221 type is blackened, all over except the graduationS:and' a patch, which 
is I,e,ft bright on, the bottom, time ring. The, cap. has four equi-sp,aced holes driiled 
through. 

The polishing of drill fuzes is prohibited. ^ The blac.ken,ing and bronzing of .drill 
fuzes is, for the express purpose of d.istinguisMng t,hem ,from,' service fuzes. 

AMiroimoi 

The. care, preservation and correct use of ammunition are iii.atters,of such, .great 
importance that ,instruction in the subjects must take, high priority in the training 
programme of every artillery unit. . 

The accurate delivery ,of a suitable projectile, at a selected point, is the primary 
function of the gunner., but every eiort to produce that effect will be, entirely, wasted 
if the primer or tube fails to fire or the fuze fa,iis to function. It will therefore be 
obvious, that' attention to the care and maintenance of gun, carriage' and other equip- 
ment, even when allied to great skill in' gunnery, cannot possibly compensate for any 
neglect in the care and preservation of ammunition. . 

This care and attention can only bo given satisfactorily, by those , who have 
been instructed in, the design of various ammunitiO'B components and have a sound 
knowledge of their principles of action and are also , well acquainted with the 
characteristics of the explosives, in use. ,' 

Instructions regarding the care; and .st-orage. of ani'munition and explosives under 

{a) Normal p'eU'Ce '-conditions', and' ' 

(b) Co'nditions whilst in the field 

will be found, respectively, in Magazine Regulations and a smal pamphlet entitled 
** Notes on the Care and Preservation of Ammunition and Explosives in the Field, 
Part I, Artillery Ammunition, 1941.'* 

The following notes embody the more salient parts of the latter publication, 
and give details of the essential points to be observed in the care and maintenance 
of ammunition, particularly in war. 


General 



228 


1 : 

t f 


i' 


tn tS the damage that may be expected as a result of exposure 

the effects of moisture and abnormal temperatures are given hereafter and^t will 
af that the maintenance of ammunition and explosives in a dry condition 

at as even a temperature as is practicable, is a matter of vital importance". 

Effects of moisture 

Moisture has an adverse effect on most explosives, but more esDeciallv on Piin 

^wder which is contained in fuzes, primers, tubes, igniters and cartridges and which 

^Tbp practically every other kind of ammunition^ 

inert and types of detonator to become entirely 

mtrt and, in the case of other compositions and certain high explosives it mav 

Srapound^''^ formation of^dangS-ously sensitive 

sus(^ntiht™+n“+K°“T)*^S®^®^ I™®' Percussion fuzes are particularly 

SserviSable moisture which, if it does not render thL entirely 

unserviceable, will at least considerably vary their time of burning arrnrrtln<i +'k 
the amount of moisture they have absorbed. turning, according to 

Dampness is likely to corrode the bodies of all fuzes esoeciallv if madp nf 
aluminium, and, in addition, will rust or corrode the safety pins ■v^en fittpd +1 
fuzes, thus making them difficult to withdraw. ^ ^ 

effort is made in the design and manufacture of ammunition packages to 

f/?p!- ™ and every ammSn coSneS 

IS designed and manufactured with a similar point in view As a rSult 

SSned^efforf moisture when issued to the service, but the' 

of f +u * of designer and producer wiU be entirely defeated if through lack 

Effects of temperature 

maintaffiSlt°as“^ulble^'?e^^^^ p^olsiWe"^ 

exceed. SO propellants a high temperature, particularly one that 

Packages 

Packages will be securely stacked in such a way as to ensure :- 
(a) Protection against moisture. 

{&) Free circulation of air. 

(c) Ease of access. 

(d) Visibility of aU essential markings. 

with outsS? wS^" not be in contact 


AnamEnition will always be stacked by lots,- batches or -dates as applkabie. The 
reasons for stacking in this way are : — -■ 

(a) To ensure ease of identification should an unsatisfactory report be received 
on any particular lot., 

{b) To .enable inspeetion, test oi' proof to be fully representative of the lots in 
stock. 

.(c) To facEitate the tracing and mfithdrawal, of lots and types' which have either 
become over age or have been superseded by later Marks and' types. 

In normal circumstances the seals of ammunition packages are not 'to be 'broken 
until the contents are actua.lly required. 

In no circumstances is ammunition to be packed loose in packages that are not 
fitted with the proper partitions or internal containers, neither is it to be packed 
i'll unlabelied. or incorrectly labelled packages. An accurate stateme'nt of t.he contents 
must always be securely affixed to packages containing live ammunition or explosives. 

Ammunition packages, whether of steel, wood or other material, are des.igned 
.to withsta.nd the effects of the considerable rough 'usage that may 'normally be 
ppected in transport and storage in the field. Nevertheless, the packages should 
invariably be treated with reasonable care and handled as carefully' as possible, 
havi'Bg regard to the circumstances prevailing at the time. The weight of each 
package rarely exceeds 1 cwt., which is a comfortable load for twm men, and there 
is no reason why packages should be thrown about when they can be carried quite 
easily. 

Unnecessary rough handling of ammunition packages may damage the contents 
and result in misfires, hangfires, blinds or even premature explosions. Unfortunately, 
the external appearance of a roughly-treated package may give no indication of the 
damage done to the contents, which may have been rendered wholly or partly 
unserviceable, and the person who eventually has to use the ammunition will have 
no knowledge of the treatment it has received and no means of deducing that it 
has been treated unfairly. Furthermore, packages so treated cannot be expected 
to remain airtight or watertight, so that the contents, even when they do not suffer 
directly^ at the time, ma}?* be expected to deteriorate rapidly and give most dis- 
appointing results, despite the great skEi and care employed by designer 
and manufacturer. It follows that the necessity for the use of reasonable care in 
this rppect is most essential and cannot be too strongly impressed on those whose 
duty it is to handle ammunition packages. 

Any badly damaged packages should be set aside for technical examination, 
as also MUST all packages that have been dropped, whether damage is apparent or 
not. . . . , , 

Any unexpended ammunition components, whether service, practice or blank, 
are to be replaced in their original packages when firing has been completed. Such 
packages are to be suitably secured and legibly marked to indicate the contents. 

Primers 

Primers should be clean and the cap MUST be free from grit. If the cap is 
corroded, or corrosion is visible near to the cap, the primer should be removed 

.■and,u€piaGed..-" -■ ■ ■ 

They should be flush with, or very slightly below, the surface of the base of the 
cartridge case. They must never project beyond the base, and should any be found 
to do so an attempt should be made to screw them home, using the appropriate key 
for the purpose. Should it prove impossible to do this the primer is to be removed 
and replaced by another wffiich should first be prepared by The application of thick 
luting under the flange and, thinly, on the screw threads, to ensure a watertight 
joint. 

The primer must always be removed before any attempt is made to drive a jammed 
cartridge into the chamber by any operation which involves the hammering or tapping 

of the case. 
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in action, an oc^ional fired cartridge should be inspected to see whether 

the prmer has been struck centraUy. Should the inspection reveal that Se Ser 
to brneSsTa?."*™''^' mechanism of the gun should be adjusted as found 

Cartridges 

the prop^lnt®^""^*^ according to the nature and size of 

in suc??m\hner covered 

and iS penuTfiree the sun 

be JpVcTeS^ndX®^°9/-‘^lSf ^’"^ing and rust marks and must 

j„ clean and dry. Slightly dented cases may be used provided thev Pamrp. 

Sit^ r!™’ “ “""h of the mouth of the Le may be LotS 

° elsewhere IS unserviceable and must not be used ’ 

Oil is on no account to be applied to the case as it may adversely affect the 
pnmer or propellant charge and even render them unserviceable. 

tu„e gauged before being packed for issue but owine to possible 

in transport andTor^“tb\eisl^yt“at“‘"r2d“Se^M^ 

pimunition pISgi°loifi^ bT^plS unLcessarllv'^ ^S^Sridgefremdn 

tdelppriXSoX ‘X “j^SgV f X 

of wLr. They shSd then be Smbbed until c?eTn" SaUon 

thoroughly and afterwards cSi^ hetb S ^ ‘"^ean water, dried 

n.e caflriV cfipa S thStfiXdXXLX'*'’ aX 'T'^ 

in which thev were qnnnTiV/i ^ X cases repacked in the packages 

Whenever convenient ^ais procedure^*sbn»1w P/®,*?®® being used for the purpose, 
been completed. Procedure should be followed immediately firing has 

Projectiles 

required for in^dfote use in the*^!^^* packages until 
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^ I/ntoxed projectiles should be stored with their bases on wooden battens, but 
when, tins IS not possible, .and they have to be piled, they will be arranged, with 
the bott'i^ tier' on battens that are sufficiently, thick to keep the driving ^ bands 
dear of the^ground,. In order to further protect the dri\dng bands each succeeding 
tier should be placed mth heads of projectiles: pointing in the same direction, as the 
bases of those m the tier b'Clow and, when this cannot be done., thi.n battens must 
be placed betwen the .tiers. The end projectiles in the bottom tier^ wdll be secured 
by wooden scotches fixed to^ the battens. The height of the pile will, depend upon 

Whe,n a sh.eil^beco.mes Jammed in the bore of a gun an application ' should be 
m.ade for the services of an inspecting, ordnance officer, whO' will supervise its removal. 

, ^ PartiGular care must be taken to see that the pomts of A.P. projectiles are not 
broke.n or otlienvise damaged and that the caps on capped, projectiles are not loosened, 

cracked or dented. , ■ ■ ■ . , . 

, All projectii.es are to be kept clean, dry and free from dirt and grit.' ' " 

. ' presence of grit might cause considerable damage to the bore of the gun, 
,m which the projectile is fired. ' ■ ' ' 

All projectiles are w'ell painted when issued to units and every endeavour must 
. TC made to keep them so and preserve the coating of paint intact. It is very necessary 
that; all markings ^on projectiles should remain easily di'scernible in order to 
facilitate ffientification, .Projectiles wdll be repainted, "when necessary, to prevent 
rust and obliteration of markings. Where damage to. the paint has occurred, restora- 
tion of the protective coating by repainting should be confined to the damaged 
portions omy, as additional paint over the existing coating may cause the shell to 
become^ high to gauge. The repainting of projectiles will only be undertaken 
under the supervision of an inspecting ordnance officer. Special paints are required 
for the purpose in order to avoid dangerous interaction with the shell filhng. 

.. Units can effect temporary protection by the application of lead-free boiled 
linseed oil with a clean brush over those portions of the projectiles where the paint 
has been damaged. Any rust on the sheH, where the paint has been damaged, 
should first be removed by the use of fine-grade emery cloth or a scratch card. The 
Oil should be allowed to harden before the projectiles are re-stacked or repacked. 
Should the oil film be subsequently damaged it should be restored bv a fresh coating 
of lead-free boiled linseed oil, applied as previously described. 

The application of any oU, other than that referred to above, is strictly forbidden 
would probably have an ill-effect on the fuze, and, if it came into contact with 
the shell filhng, might result in the formation of dangerous compounds. 

The diiving band is necessarily of soft metal and, in consequence, is easily 
damaged by careless handling. Rope grummets are provided on certain projectiles 
to protect the band and they should not be removed unnecessarily. It wiU usually 
be sufficient to remove the grummets from ready-use projectiles only. Projectiles 
with seriously damaged driving bands are not to be loaded into a gun as the damage 
may permit the escape of propellant gases past the band, thus causing irre^ar 
shootmg, rapid erosion, and, possibly serious damage to the bore of the gun. Such 
projectiles should be set aside for special examination. 

Whh certain shell containing high explosive an oily exudation may ooze out 
past the screw threads in the fuze hole, or by way of other exits. This is especially 
liable to happen where the condition of storage is moderately warm, and it is for this 
reason that some shell are marked to indicate that they are suitable for hot cHmates 
whilst the issue of others is confined to more temperate climates. Should signs of 
exudation be observed the afiected shell should be set aside for technical examination. 

^ Rubber drill shell should be smeared with french chalk before they are used 
in order to prevent drag in the bore of the gun. 

The object of paper shot is to provide training in flash spotting and sound ranging 
and for proofing the gun and recoil system. It must not be used for recoiling the 
gun or for any purpose other than that for which it is intended, except on the 
authonty, and under the supervision of, an E.M.E. 





. 


if 


:«■ 


^.VrP I 

‘ 


If time permits the bore Should be cleaned out after each round. 

Fuzes 

from their cylinders. ^^covered, or removed 

waterproo&lg owf the^eSape-hde SlJ^he^P®’ 

screw recess of the cap and also kthrsnarefbPhS i ^ “ ^he set 

The threads of the bL pW aJe treated Sth t^r . kT^’ and body. 

and afterwards the whoIeG o?t£ ?Seirc^ P^I?^ is mserted 

further protected by metal or tinned nl^e v f'^es are 

fuze and are secured 4osLn bS^^^ “ Part of the 

They should be tested by puUkg oSy «^eans. 

body and lid. In sonoe ca«s S ar."ectS the bodv t™ e ‘d **■' S?'*”-*' 

No.'sr^a; »' 

IS broken by any movement of the tWrint k ^ unbroken. The seal 

restored immediately the fuze mav ranidlv h£^n°^ tepion, and imless it is 

dehberately when tL fuze il ^ ^ ^ unserviceable. The ring is moved 

of a loose LTcover or bv a,ccident^y by the turning 

become loose owing to loss of tension. on time rings that have 

fuze ierviceaHj®an°d^^y the fuze S/be fomd t f ^^“ed that the 

ringlr^ej composition in the time 

propeUant gases that may pas? over th? Jhril of ?! any 

to a " flash-over ” or a preSurl Further if the may therefore lead 

move relative to one another and so alter thp kf-ft ^ nngs are loose they may 
out of the calculated position or noSiblv ? ol f’ to a blind, a burst 

tension or have bose r?ngs must not, thSfor?, be ured inl’Sm*^^* 

unlikely to brSkd freqlfST^evSSS ^ that is 

detect such defects when Les are bSS unco^red^'"'^ to 

found not to be at safety it is a clear bStbn uncovered and 

tension and, wherever possible it should Kb r probably lost its 

IS known to be serviceaWe. Whether this^cM replaced by one that 

« s^ety, th. waterproof seal ,“S i Mce^^?L"f,f ‘'l® “* 

examination. ^u the fuze set aside for technical 

Should fuzes be pre-set for any special reasOT^+te! * immediately before firing, 

minimum and arrangements?m?de that anv^frK 

will be fired at the nixt poiSe opportunTty occasion 

oae of thin luting this pmpS forWden ‘be time rings. The 

Shellac is not to be used for the pinpc„e of waterproofing toe. 
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A blind sbeii may be the result of a mechanical defect in the fiize, caused, by ■ '■ 

rough handling during transit- or whilst in store, or it may be'due to faulty preparation ^ 

for action, e.g. failure to withdraw the safety pin or remove the safety cap. Similar 
neglect or. lack of care may .also cause a premature explosion of the shell 

In time of war it .is ver}^ neces.s.ary to guard 'against unauthorized tampering 
with amniunition, particularly fuzes. (During peace there are likely to be few 
opportunities for such practice.) The offence is' usually committed by individuals 
who desire to know the internal constnict.ion of the fuze concerned .and are ignorant 
of the risks 'lnvoived. It is obviously better to 'satisfy such curiosity by describing 
the fuze and its functions in detail, at the same time taking the opportunity to impress 
upon all concerned the dangers ce.rta.in to arise as the result -of unwarranted inter- 
ference. A man who is aware of the risks attending the mishandling of explosives, 
who possesses a sound kiiowdedge of the ammunition with which his unit is equipped 
and, appreciates the necessity for its preservation in a .serviceable' condition, is less ' 
likely, than one who is ignorant of such details, to take liberties wdiich ■ will almost 
ineidtably render the ammunition defective and unsafe and ' imperil himself, , his 
comrades and his gun. 

To fuze a shell ■ 

Only one shell is to be dealt with at a time b}' one person, and onty the correct 
implements, described in Chapter IV, are to be used for the purpose. 

The required fuze should be prepared as follows. Time, and time and percussion 
fuzes by lightly smearing the threads with thin luting and placing a fillet of the 
same on the shoulder below thewasher. D. A. fuzes by lightly smearing the lower i 

threads, except the innermost three, with thin luting and the upper threads with thick 
luting. A fillet of the latter is to be placed around the under side of the flange, if 
.no w^asher , is provided. 

If a set screw is present in the shell it is to be loosened, after which the fuze-hole 
plug, and its washer, is to be removed and the prepared fuze inserted immediately, : 

The fuze is to be screw^ed fully home, taking care that the fuze cover, w^hen fitted, 
is not nipped between the fuze^ and the shell (Some fuzes have a platform instead I 

of a washer to ensure that this does not occur.) 

Time, and time and percussion fuzes are usually retained in position by a set 
screw and this should be inserted wdien the fuze is fully home. The screw hole i. 

should first be filled with luting, any surplus being wdped off wdien the screw" has i, 

been tightened. 

The safety cap should be readily removable but is to be kept firmly screwed down ; 

on to its bearing washer and not removed from the fuze until the shell is required ^ ! 

.for loading. ' ■ 4 

Plugged shell are safer in transport and storage than those that are fuzed, and I 

fuzes are best preserved when packed in their cylinders. For these reasons plugged 
shell should not, under normal conditions, be fuzed until they are required for use. ■ 

REMOVAL OP JAMMED SHELL OE SHOT FROM TH|! BORE OP THE GDK { 

A. — ^When the projectile is in the loaded position, i.e. has not taken the rifling. { 

B. — When the projectile has been forced to take the rifling by firing, but has not | 

left the gun. 

A. — ^The projectile wall be ejected under the supervision of the gun position I 

officer by using the ejector or by firing, as found most convenient. | 

By ejector. — Place a quantity of sacking or similar material in the chamber I 

to act as a cushion and prevent damage to the projectile or breech mechanism, and I 

close the breech. Lay the gun in a safe direction at a slight elevation and insert I 

the ejector from the muzzle, taking care that the head fits snugly over the nose i 

of the shell, clear of the fuze. The final adjustment of the ejector should be carried i 
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t°o aJs?ave^of?S; Ropes, previously fitted 

. bhonid this fail, the ej ector may be withdrawn about 1 to 3 inches? hxr nn a -na 

= i“'= •» 

at once t?thfl??nr^^®^^,!° incident will be reported 

urgency, where technical supervision is not available unit commanders 
removal of jammed shot or shell, the G.P.O. clearing the bore bvSS Xfh 
a nsk of jmemature, the operation must be conductecfunder prec^fionf U'f 
Lay the gun at maximum elevation and Ta IfflreS 
SnT to reduce as far as possible the risk of th^round° 

Salvage 

the recevery, i„ g„„d SC of Sy cSSiSl ttlf O'!- ‘° f“‘ 

_ plugs with their washers, fuze covers and canfi^^mU? chps,_fuze- 
cylmder and package. The maioritv nf ^?“™®ts, and every kind of 

with a considerable saving of time labonr -fnd uninediately be used again, 

amount of rectification but even if tTifttr =>, ™^terial. Others may need a certain 
service they will still I 5 e hivaTuable*^^^ should prove to be entirely unfit for furthS 

gun sites and battetypoS?SL\Ve^^^ be evacuated 

they form part, have beeh expended ^ ^ ^^^h 

that®%4^”u1lTagl?^^^^^ with reasonable care in order 

nuts and everything else^apDertaininp- internal partitions, screws, 

to which they belonl In Jr£ to JS, wrll be returned with the package 
ensure th£t such packaSs coSZ ,^1 accidents the greatest care must he taken 
explosives before they leaw the unit. ^“^^ition, and are really free from all 

carefully in^appr^i^te^packagL'^^wM^^S Wcordite should be packed 

indicate" the naturLnd SS7’o7ft?cnnW^^^ ^ 

despatched with empty packages hut mT-rc-f r * These packages are not to be 

Unused portiorrf’^CCfontlCVr'MV“‘’“?',,'S™«™®*- 
Jestroyed locidly under ^supervision rfSl.O.a' 

Bangeroos and forbidden practices * 

is etfflCpoCCrtbCiTCCtvXftlCr '““y' "'>“’* «>' P™“ ' 

fire. With disastrous results. Tamperin/wiflf struck, the primer may 

is strictly forbidden. P g th the mechanism of a fuze or primer 

Misfir^ primers and cartridges 

be sensitive to shock?l|d ^Wente^'we taken'^ni are liable to 

fo rounds containing misfired primers tiunng normal handling, due 

g misnrect pnmers being included among serviceable ammunition. 
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Units will dispose of misfired rounds at the earliest opportune moment as folows 

(ii) If spare primers . or cartridges are held the primer or cartridge will be changed. '' 

(b) It spare primers or cartridges are not held, the misfired primer will be 
removed. The round will be plugged and set aside pending the insertion of a new , ' . 
primer. 

(c) If, .for any reason, it is impossible to remove a .misfired primer' or cartridge, 
the affected round will be set aside for destruction by the 1.0,0. It will not, in any 
circumstances, be stored with or among serviceable ammunition. 

Misfired, primers or cartridges will be reported to the local LO.O.. who will 
arrange destruction. ■ 

In no circumstances will a round fitted with a misfired primer or cartridge be 
transported by road or rail, nor will it be mixed with, unserviceable am.munition. 

When returning ammunition to R. A.O.C. a certificate to the effect that there are 
no rounds fitted with misfired primers or cartridges in the consi.gnment, will be 
rendered. Ordnance will not accept a consignment without this certificate. ' 


CHAPTER VI 

, MAREMGS ON 

GEHERAL BEMARKS 

Ammunition issued to the service is suitably marked to facilitate identification 
and to ensure correct segregation in store and transport. Markings also ensure that 
the correct types are used in the gun and assist greatly in tracing defects in design 
or manufacture, to their source. 1 

Markings are of two kinds, permanent and temporary. The former are in the 
nature of stamping in the metal of the article concerned and relate, as a general 
rule, to the process of manufacture, whilst the latter are usually painted or stencilled, 
and refer more particularly to the explosive elements employed in the ammunition. 

Great care should be exercised in the handling of ammunition, either loose or 
in packages, to avoid causing damage to the markings as partial obliteration may 
render it difficult and, in some cases, impossible to identify the article. 

In drawing up a scheme of marking, the general principle observed is that it should 
always be possible to identify, from the information on the exterior, the contents ; 

of a package or a separate article and the conditions of manufacture. i 

. .. PRIMERS. . - i' 

Stampings -I 

(a) Number and Mark of primer. . ,■ 

(5) Manufacturer's initials or recognized trade mark. | 

(c) Date of manufacture (month and year). ! 

(i) Monogram of filling station. ^ 

(e) Date of filling (month and year). I 

(/) Lot number. I 

After repair : — j 

(g) Contractor's initials or recognized trade mark with month and year. I 

(h) Letter M denoting repair and refilling. | 

Primers are issued assembled in the cartridge, in addition, spare primers are I 

issued to replace misfires. I 



Stampii^ on tbe base 

(a) Calibre of gun. 

p) Manufacturer’s initials. 

iJ\ ^ manufacture. 

tempmtare^iSS'’”® “umber when the case has been low- 

f »5' “ F 'm every time the case has b«e„ filed with . 

, SduSd etaS"* «"e ‘be case has been filled with a 

^ Xli6 letters F or F bEircd out fhna e o ^ 

filled, but not fired with either full nr r every time the case has been 
W “Mark of empty case The iSi i T. respectively. “ 

has been repaired by ribushing the primer Tole.™®'^^ 

Stencilling on the base of the ease 

A. F 

jj £ * * *' ’* -^™oiir-piercing. 

PRAC. * *’ .^^P^osive, full charge. 

‘ * -t^ractice. 

■■ ■■ <ienotes the present 

SMK c ^ ®-S- SMK. BX. ^ ^ ^ 

^ * * • • • • omoke. 

PRAC SPL * * Tracer is fitted. 

The above ii s.»cU,ei'wi?raSS- i„ H„ch type. ' 

Stencilling on the side 

g °f fihhig (niiK^yefr)^^^ 

m c^ridge. ^ 

fe) The re?S.R: foSowed bV'hfto^ds ?aPe”r SHOT 

charge is for use with paper shot only. SHOT when the contained 

Markings on fiUed charge bags 

l!) ?f the propeUant. 

S InkSs applicable. 

( j Date of filing ’(Sg a'n^^r 

(^) Mark of cartridge. 

(/) Calibre of gun. : ^ i 

(i) Weight of charge, as applicable. 

***^r^N& * amlainlw Wani charges 

(5) Calibre of gun. 
jjl ^ark of empty case. 

W Lot number of case. 

NOT 

ah «eri“cS!-,Slrha'5‘ed ‘S”” 
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Stencilling on the side, of eases containing WanV charges 

(a) BLANK. 

\b) Mark of cartridge. 

(c) Weight, size and lot of powder. 

Initials of Ming firm or monogram of fiUing station 

{e) Date (month and year) of filling. 

PROJECTILES 

No markings are placed where the projectile surfaces touch the fittings of the box 
Stampings on the body 


(a) 

m 

{c) 

id) 

(e) 

if) 


Calibre and Mark. 

Manufacturer s initials or recognized trade mark 
Date of completion of shell (month and year). 

denoting that the shell is made of cast 
steel, forged steel, bar steel or semi-steel respectively 
Lot number of empty projectile. 

The letters C.I. denoting that the sheU is made of cast-iron. 


Painting 

(a.) High explosive shell are painted yellow 

(b) Smoke shell are painted green. 

(c) Armour-piercing shot are painted black. 

{i) Practice projectiles are painted black. 

Stencilling 

1. Tips of shell. 

iil denotes absence of smoke box in amatol-Med shell. 

(o) White tip denotes armour-piercing shot. 


2. Rings round the head. 


(«) 

m 

(c) 


Red ring indicates that projectile is Med, wholly or partly with an explosiye 

anSSue foThTcLSr 

A white ring denotes armour-piercing shot. 

(e) A ring of alternate crosses and bars in red denotes that the sheU has a limited 

life m hot climates. 

3. Bands round the body, 

(a) Green band denotes shell filled amatol or T.N.T. 

(^) Two black bands denotes H.E., practice projectile. 

S v”n band^ denotes empty H.E. shell to be used for driU purposes. 

(a) 1 ellow band indicates practice projectile. 

4. Additional markings. 


ia) 

m 

(c) 

(d) 

(e) 

if) 

te) 

{h) 


Calibre and Mark of shell. 

Design number of method of filling. 

Monogram of firm or filling station. 

Datejif filling (month and year). 

T.N.T. stencilled on the green band. 

1 he fraction to in^cate the proportion of amatol filling, e.g. 60/40, is stencilled 
Deiow the green band. 

Senes number in a ring distinguishing Ming lot. 
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{*1 

(i) 

(k) 


- »' P»o^PW 

Two ejection. 

denoK X“erpJ5>“oSr *"= “ 

\n) 'fi f ?2 denotes a tracer is fitted. 

( ) .E. sheU fitted with 119 fuze have the Mark of the fuze stencOIed on them. 

Stampings CTf2ass 

(a) Number and Mark of fuze, 
w initials or recognized trade mark. 

W pate of manufacture (month and year). 

Sin'raSSSorSed'Sk^Id?' 

Stencilling 

tSachTlL^et”^^ 2 2 02 - and over but does 

Sch1ft! 2 oz^“°*" 1 o"- over but does not 


Stampings FTT2as covers 

(a) Number and Mark of cover. 

M ^ recognized trade mark. 

(c) Number and Mark of fuze 

II |S“d',IS”&T„dS“” »' 

A*MUSraiOII PACKAGES 

cartridge boxes 

whidi are of^ stee^nd dSimed^to^contain ^ r^tangular-shaped boxes, 

are shown in the foUowing^able :— artndges. The particulars of the box 


N^o. of box 


C.S06, Mk. I 
C.206. Uk. IX 


Contents 


8 cartridges 
8 cartridges 


Dimensions 

(inches) 


19-Ox 9-7x12*1 
19-0x9-7x12*1 


Remarks 


“ndce in melal-lined cases. 

steel boxes where they are least likelv tn on the ends and sides of 

^een when piled or staS. ^ ^^ere they can be 
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Painiiig 

Boxes are painted service colour, 


Stemciling on botli ends and totli sid« 

(a) Mark of cartridge.. 

(b) Lot number of propellant, as applicable. 


Steneiliiig on boil sides 

(a) Contents of box and calibre of gun, e.g. 8 CARTRIDGES, 25~PR. 
, (5) Monogram or initials of .filling station. 

{cl Date of filling (month and year). ■ 

(4 Sizes of propellant, as applicable. 

(^) Weight of charge, as applicable. * , 

{/) Nature of cordite, as applicable. 


Stencilling on both, ends 

(a) Calibre of gun, e.g. 25-PR. 

(5) Packing serial number of box. 

(c) Initials or monogram of primer filler. 

(d) Primer lot number. 

(e) Date of filling primers (month and year), 


momuniM BOXES 

Q.F. 25-pr. projectiles are issued to the service in rectangular-shaped boxes 
-which are of steel and designed to contain 4 H.E. streamline, plugged or fuzed shell, 
in packing clamp, No. 1 ; or 4 smoke, B.E. plugged or fuzed shell, in packing clamp, 
No. 2. 

The No. 1 clamp consists principally of a steel top and bottom diaphragm, spindle 
and a distance piece of gas tubing. 

The No. 2 clamp is similar to the No. 1, differing principally in the omission of 
the spring, the top diaphragm being fitted with a steel locating plate, and in having 
a larger distance piece of steel. 

The box designed to carry A.P. shot or practice is similar to the above, except 
that it is provided with No. 8 containers instead of clamps. 

The container consists of a cylindrical paper body closed at one end by a lid 
with a tinned plate cap. It is shaped internally to suit the contour of the shot, 
and is painted service colour internally and externally. 

The particulars of the boxes are shown in the following table : — 


Dimensions 

(inches) 


H.E. shell. 

Smoke shell. 

A.P. shot. 

Practice shot, Mk. IT or HIT, 


P.50 (No. 1 clamp) 

P.59 (No. 2 clamp) 

P.60 (No. 8 containers) 
P.60 (No. 46 containers) 


Painting 

Boxes containing H.E. shell and A.P. shot are painted service colour, whilst 
those containing smoke shell are painted green. 


stencilling on both ends and bofii sides 

(a) Contents of box, e.g. 4 SHELL. 

(5) The abbreviation FZD when sheU are fuzed. 

plugged. 

W r ’^hen shell are fuzed 

(^) Green disc denoting H.E. sheU irith smoke composition iStox. 

Stencilling on both sides 

(a) Contents of box, e.g. 4 SHELL. 

1) orH.E.»app.,ca>,.,. 

Design number of method of filling shell 

Initials of firm or filling station. 

(/ Date of fining (month and year). 

"" SSedf as applicable, when sheD 

Stencilling on both ends 

lh\ packed the abbreviation SMK. BE 

(b) When H.E. shell are packed, the letters T.N.T. if shell are filled tmt 

Sw aS°" co„poai,iL"ifshi'J; 

(c) Mark of shell as applicable. 

(d) Red criss-cross, only on boxes containing shell which hear a i • 

round the nose, indicating suitability 

LABELS 

to S aSitS'* ««ior 

(i) Interior 

A packer s label affixed to the under side of lid, viz. Label No. 566A. 

(«) Exterior 

(a) A Government explosive and classification label affixed tc aide r.t i 
F.X. : Cartridge box-Label No. L.1606 (GrVup VI) ^ 

/ 7 ^ m box— Label No. L.1611 (Group XI). ' 

{b) Two station labels are affixed over junction of lid and body. 
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CHAPTER VII 

POSITION OP STORES CARRIED ON VEHICMIS 

NOTE. — These lists are only amended periodically and are therefore not 
necessarily in agreement with the latest approved scales.* 

The contents of the ensuing lists are based on a 4-gun troop of two sections of 
four sub-sections. 



MARK I CABBIAGK 


, Adapter, pump, No, 4 . . ' ■ , , 

„ Apparatus, illmniuating, sight, ,No. 5 
Axe, pick, 4|- lb. — 

■ Head .. ' ' 

Helve ... ' . . , , . ' . , ' 

Box, spade . . ; 

. Bo.x., spa.re springs, keep pins, washers and in 
Ko. 

Box, spare parts; 25-pr., carriage 
Box, tool, 25-pr, 'carriage 

B. msh, breech screw . . ' . . ^ 

C. an, lubricating, No. 11 ' * . 

Caps, sponge, 'No. 6 ' . . .* " , 

Carrier^ Nos. 7 to 7C dial sight, No. 18 
■Case' — ' 

Field clinometer, No. .1 
. Fuze key, ' No. 1 . . 

Nos. 7 'to 7G dial sight * . 

Sighting telescope. No.' 6 . ■ .. . ■ 

Cleaner — 

Piasaba, No. 18 " • ,■■ • , ■ ^ . ■ 

■ ■ Wool,' No. 1 ... : ■■ '. . , ■ ■ . ■ . , , ■ 

Clinometer — 

Field, .. . " "... , . , 

S'ight • .. ■ 

■Covers-— •■ , ' , ■■ 

Breech' . . * ... ' ..■ ' . . ■ 

Muzzle ' ... , , . .,■., . . ' 

'.'.'Carriage . ... .. ■ , .... , ■ 

'., Sight ... .: ' ■. .. . .. . '. ■ ' .. . 

".B.rlf'tS' — ■ ■ 

No. 1 

No. 2 .. 

No. 18 . . 

No. 27 


.sn.iators. 


Funnel, filling. No. 16, Mark 1 
Gauge, striker protrusion, No. 16 
Hammers — 

Carpenters, claw, 1 lb. S oz. 

■ Lead, B.L. and Q.F. guns . , 

Handspikes, 25-pr. carriage 

Implements, ammunitioii — 

Keys, No. 120 
Keys— 

Cap square— 

No. 11 
No. 12 

M.V. corrector scale reader . , 

Kemoving jammed Q.F. cartridges. No. 1 
Lanyard, cocking, No. 4 
Ordnance, p.F. 25-pr., Mk. II— 

Bush, finng hole, brwch block . . . . (spare) 




Where carried 

In tool roil. 

Left rear of shield. 

Night bracket of trail ^outside}., 
Ri.ght. bracket of trail (inside). 
Across trail brackets. 

In spare parts box. 

Night rear of shield, 

. On right of carriage, abo've axle. 
In tool box. 

On saddle. 

Night rear of shield. 

On carriage. 

Night rear of shield. 

Left bracket of trail. 

Night rear of shield. 

Left rear of shield. 

Right rear of shield. 

Night rear of shield. 

In case, right rear of shield. 

In case, left rear of shield. 


Across ■■ trail brackets when not 

in use. 


1 In tool roil. 

1 In tool roll. 

1 In tool roll, 

i In tool roll. 

1 In stores tray. 

■ ',1 .. ■ ■■ ..In .spare parts box,' 

1 In tool roll. 

1 (5) In tool roll. 

2 Outside right bracket of trail. 

2 In case, left bracket of trail. 


1 In tool roll. 

1 In tool roll. 

1 (c) In tool roil. ’ 

1 (6) “In tool roil. 

1 In spare parts roil. 




In spare parts box . 
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Article 


No. 


i^i "r 


!. lorn 


. (spare) 
. (spare) 
. (spare) 
. (spare) 
. (spare) 

. (spare) 
. (spare) 

, (spare) 

. (spare) 

. (spare) 

. (spare) 

. (spare) 

. (spare) 
(lengths) 


;prs.) 


(< 3 ) One additional allowed to each troop, 
(c) Two additional allowed each battery. 
(<?) A and C sub-sections. 


Ordnance, Q.F. 25-pr., Mk. II — €m%td. 
Lever, control — ■ 

Pin, retaining plunger 

Spring 

Pin, firing 

Pins, keep, collar, actuating crank 
Rollers, actuating crank 
Springs — 

Bufier, breech block 
Main, percussion striker . . 

Plunger, breech mechanism lever 
Retaining catch plunger, striker cae 
Safety catch plunger, striker case 
Trigger sear, striker case . . 

Sear, trigger, striker case . . 

Staple, retaining, firing pin . . 

Packing, asbestos, square, f^-in., 40 ins, 
Pad, knee, 25-pr. carriage 
Pins, keep, split — 

•iirin. xfin 

^ in. X 1 J in 

•J in. X IJ in 

^ in. x2J in 

Platform, firing, No. 9 . . 

Pliers, fiat nose . . 

Posts, aiming, crosshead. No. 1 
Circular head . . ... 

Square head 

Rammer, Q.F, 25-pr., No. 1 . 

• Rammer, Q.F. 25-pr., No. 2 . 

Rons— 

Spare parts 

Tool 

Ropes, drag, No. 1 
Screwdrivers — 

Cabinet, 4 in. 

2i in * 

Shovel, G.S. 

Sight, dial, No. 7 to 7C, 9 or 10 
Spanners, adjustable — 

II in. .. 

15 in 

Spanners — 

No. 244 
No. 781 
No. 782 

Stop, running back 
Telescope, sighting, No. 29 
Tool, artillery, No. 201 
Wrench, breech mechanism. No. 247 


Where carried 


I 1 . |. In spare parts ' box. 

1 In spare parts box. 

1 (6j ■. In spare parts box, 

2 In spare parts box. 

I 2 In spare parts box. 

1 (a) : In spare parts box. 

1 ,1 (n:) j In spare parts roll. 

■ 1(a) In spare parts roll. 

1 ( a ) In spare parts ■ box. 

] f>) In spare parts box. 

1 (a) In spare parts box. 

1 (a) In spare parts roll. 

1 In spare parts roll. 

1 In spare parts roll. 

1 On left bracket of trail. 

4 In spare parts box. 

6 In spare parts box. 

4 In spare parts box, 

4 In spare parts box. 

1 Under trail brackets. 

1 In tool roll. 

2 (e) On front of shield. 

2 ( f) On front of shield. 

I (d) Inside right trail bracket. 

1 (^?) Inside right trail bracket. 

1 In spare parts box. 

1 In tool box. 

2 On front of shield. 

3 (6) In tool roll. 

1 In tool roll. 

1' On front of shield. 

1 In case, right rear of shield. 

1 (b) In tool roll. 

I In tool roll. 

1 In tool roll. 

I In tool roil. 

1 In tool roil. 

1 On rear of cradle. 

1 In case, left rear of shield, 

1 In tool roll. 

1 In spare parts roll. 


(b) Each section. 

(d) One additional allowed each section. 
(/) B and D sub-sections. 
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NO. 27 AEULLEBY TEAILEK 

(Plate o.) 

.ilers are interchangeable with regard to the carriage of stores 


Section 

.mmunitioa 

trailer 


Apparatus/ illuminating, aiming point,,, wdth 
.post and spring 

Axe, felling . , • .. . ' ... . . 

Axe, pick,. 4| lb. — 

Head . . . . ' . . ' . . . 

/ Helve ■ .. 

... .Boxes— .. 

t Chargingpmnps ... ' ... 

Hyd.ro-pneumatic packings, No. 1. . 

.Lamp, siege, to bold 2 . . 

., No. 1 perciissio.n primers 
Packing, washers. No. Z . . . 

' Spare springs, keep pins, washers and 
insulators. No. 1 . . . , , ' 

Store, 25-pr. Mark I carr. ... ■ . . ' ;. . . 

Brace, wheel nut, for | in, Whit., light pattern 
Brash — •. . 

Water carriage . , . . . . 

Wire, wheels, to Spec. M,C.86A . . . , 

Bubble, spirit, glass, L. . . , . (spare) 

Buckets, water, canvas .! . . ‘ ' 

Cansy lubricating, No. 3 > . ' .. . . . 

Carriage, 2o-pr., Mark I— 

Springs, plunger, firing gear ..{spare) 
Carriers, ammunition, Q.F. 25-pr. 

Cartridges, Q.F. 25-pr., filled 

Covers, apparatus, illuminating, . aiming point 

(sets) . . . . 

Crowbar, 4 ft. 1 in 

Ejector, projectile, Q.F. 25-pr. 

Files- 

Second cut, half-round, 6 in. 

Smooth, flat, 6 in. 

Smooth, hand, safe edge, 8 in. 

Handle, small. . "... ■ ■■ 

Gauge, tyre, low pressure, max. 50 ib. per sq. 
in., in cylindrical wooden box with screw 
lid , . . . . . . . . . . . ! 

Handspikes, 25-pr. carriage . . . . . . , 

Hook, bill 

Hub, wheel, anti-friction, detachable, No. 24 

Injector, lubricating, Tecalemit, type T,26 . . 
Implements, ammunition — 

Holder, cartridge, Q.F. 25-pr. . . . , 

Keys — 

No. 34, primers, 25-pr. 

No. 119, inserting or removing Nos. 220 
and 221 fuzes 

No. 120, setting Nos. 220 and 221 fuzes 
No. 121, 2 in, percussion fuzes . . 

Pins, plain 

Jack, lifting, screw, 24 tons 

Handle . . , . . . . ■ , , 

Lamps, siege . . . . . . ' , . _ , . 


In stores tray^ 
In stores trav 


In stores box 
In stores tray 
In stores box 


As convenient 
In locker, ammn. 
box 

In stores box 
In locker, ammn. 
box 

In stores box 


In stores box 
In stores tray 
In stores tray 
On top of ammn. 

box ofiside 
In stores box 


I i;f / ? 
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. (spare 


Line, .aatural, hambro' 

.Pump, tyre, loot operated, miilti-staM v/Hr.- 
out pressure . . 

Popes, dra" No. l' ’ ’ . ’ * ■ ’ * 

.. Saws—'" ■■■ . ■ . ' * ' * *' „ ' ' 

, Folding (in, case) 

Hand, 26 in. . . ■ . . 

Screws, adjusting, dial sight 
Screws, fi.\'ing, pfze, B . . 

Screwdrivers^ cabinet 4 in 
Shells, Q.F. 2l>^pr. 

Shovel., .,G.S. 

Spade, Markin.] ]' 

IS: cTteometer ® attachrn;^ hook 

Trailer, artiiler}’, No. 27—. 

...Springs, .pawl, brake operating gear fspare^*' 
.rrays/a:minunition,..No. 4 ' .. 

Washers, copper— . . 

* I ; 0-07 in. thick 
Washers, fibre — 

fo in.,.; , I in. ; • i.ii. thick 


. .(spare; 


t% in. ; in. ; in. thick. . 


i% in. p 0.'6$ in..; \\^.in. thick 
iX ^n. ; I in. ; in, thick . ; 

in. thick .. 

2*p^in. ; 2|-in. ; 0-08 in. thick 
0 A ^ ; 3 f% in. ; f in . thick . , (spare 


. . (spa„rei 
. , (sparei 
. . (spare V ; 
* . (spare) 

. . (spare) 

. . (spare) 
(spare) 


j 
1 

2 fr}' 

2 let 

i 

32 

I 

i 

? 

i :/) 

i ■ ' 

; w , 

j .t 

1 

1 (^1 
1 f J 

1 \e} 

1 (e] 

2 (^Ti 

3 fd) 


32 

i 

i 


16 


32 


16 


In locker, aiiima ' 
box 

I In stores box 
I In stores tray 

1 In stores box 
I In stores bo.'r 
In stores box 
In stores box ' 

In stores box 
In ammo, b-o--: 

, , In stores tray 
: In stores tray 
In stores box 
In .stores box 

In stores box .' *. ' 
In.ainmn. box 

In stores box 

In stores box 
In stores box 
In stores box 
In stores box 
In stores box 
In stores box 
In stores box 


(a) Each section. 

(h) Each troop. 

U eSaS S isj JSS'SeS'S-o*™' Ho- 1- 

tf, AS4S"iSVX,=?,Klf*' '• 


UST OP STEAPPnro' 
mark I CAR3EiIAGE 


Designation 


No. 


Straps, securing 
1 in. X 48 in. 

1 in. X 40 in. 

1 in- X 34 in. 

1 in. X 26 in. 

I in, X 26 in, 

I in. X 12 in. Q 
1 in. X 10 in. 

1 in. X 8 in. 
Hn. X 8 in. 

1 in. X 8 in. 
'3in. x6in. 
i in. X 22 in. . 
•Buckling piece-s— 
Left 

Bight . , 




2 

2 

2 

1 

1 

1 

1 

1 

2 

2 

1 

1 


Stores for 
which used 


CoverS;^ various. 
Tool case. 

Spare parts case. 
Handspikes. 
Manhandling ropes. 
Manhandling ropes. 
Pick axe helve. 

Pick axe helve. 
Baminer. 

Shovel. 

Pick axe. 

Field clinometer. 

•Dial sight case. 

Dial sight case. . 


Where carried 


Across brackets of trail 
Bight bracket of trail 
Bight rear of shield. 
Bight bracket of trail. 
Front of shield. 

Fpnt of shield. 

Bight bracket of trail 
Bight bracket of trail. 
Bight bracket of trail 
Front of shield. 

Front bracket of trail 
Bight rear of shield. 

Bight rear of shield. 
Bight rear of shield. 


I 

i 



NO. 27 ARTILLERY TRAILERS 


Desigiiation 


Charging pnmp box and ammuni- 
tion carriers. 

Siege lamp box, aiming point 
illuminating apparatus and 
ammunition carriers. 

Store box, spade and shovel. 

f Pick axe, helve crowbar, shovel, 

1 spade, handspike and ammiiiii- 

k tion carriers. 

Post of aiming point iUnminating 
apparatus, handspike and crow- 
bar. 

Pick axe, felling axe and jack 
handle. 

Projectile ejector. 

Lifting jack. 

Felling axe. 

Projectile ejector. 

Bill hook. 


Stores tray, 
Stores tray. 


NO. 27 ARmLEEY TRAILER 
In Locker 

1 brush, ware, %vheels 
1 line, natural, hambro' 


On top 

1 hub, wheel, detachable 


1 app. illuminating, aiming point with post, 
spring and cover. 

1 axe, felling. 

1 axe, pick, 4|- lb. 

1 box, charging pump. 

1 box, lamp, siege, with lamps. 

1 carrier, ammunition, 

1 hook, bill. 


1 box, store. 

1 crowbar, 4 ft. 1 in. 

1 ejector, projectile. 

1 handspike, 25-pr. carriage. 

1 jack, lifting, screw, 2^ tons with handle, 
1 shovel, G.S. 

1 spade. 

2 ropes, drag. No. 1. 


mark I CARRIAGE 


1 box, spade. 

1 can, oil, No. 11 
(on saddle). 

1 platform, firing, 

1 cover, overall. 

1 cover, breech. 

1 cover, muzzle. 

1 cover, sight. 

1 stop, running back 
(on cradle). 


2 handspikes, 25-pr. cj 
1 rammer. Q.F. 2fi-pr. 
1 axe, pick, helve. 

1 box, tool, 25-pr. 


Carr. 

"ti^raxlor 

Section 

ammunition 

trailer 



Front 

Rear 

Store for which used 
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in front 

2 ropes, drag, No. 1. 

1 sliovel, G.S. 

2 posts, aiming, crosshead, No. 1 


in fmw 

I clinometer, sight in cast 
I ca.se, sighting teiescooe, 
i telescope, sighting, No.' 
1 apparatus, iliuminating, 
I clinometer, field, in case 
i sights, dial No. 7 to 7< 
1 box, spare parts. 

1 cleaner, piasaba, No. 18. 

1 cleaner, wool. No. 1. 

2 caps, sponge, No. 6.' 


Contmis of stores box 
■ Gauge, t\Te, low pressure, 
max. 50 lb. per sg. In., 
in ■ cylindrical wooden 
box, with screw lid . , 
lujector, lubricatlag, 
Tecalemit, t}»pe T.26 . . 
Implements, ammn. — 
Holder, cartridge , . ] 
Keys — 

No. 34 ■ ■ . , j 

No. 119 . “ 

No. 120 .. ^ 

No. 121 . . 3 

Pins, plain . . .*.* 4 

Pump, tyre, foot operat- 
,ed, multi-stage, with-, 
out pressure gauge . . I 
Saw, folding (in case) . . l 


Boxes — 

. Hydro-pneumatic pack- 
■ ^ ings, No. 1 . . _ j 

■■ No. i percussion primers i 
Packing washers, No. 3 , . 1 
■Spare springs, keep pins,' 
washers and insulators. 
No. I ^ j 

Brace, wheel nut, for 4 in! 

o pattern . . 1 

Hubble, spirit, glass, L . . 1 
Cans, lubricating,- No. 3 . . ■ 2 
biles — pv. 

Second cut, half-round, 

6 in. , '1 

Smooth, fiat, ft in. ' * j 
Smooth, H.S.E. 8 in. 1 

Handle, small . . 3 


Saw, hand, 26 in. ■ 
Screws, ad|usting, dia 
Screws, fixing, fuze,, b 
Screwdri vers, cabinet, 
Spri-ngs, catch, No.' I 
attachment hook 
Washers, copper-— 
i in.; fin.; 0-07 in. 
Washers, fibre— - 


m,; in. thick . . 1 
1 in, ; in. thick i 
S3 in.; in. thick 1 
m.; thick | 

o-p sVia* thick .. 1 
i in. ; 0*08 in. thick i 
1 in. ; , , J in. thick 1 


CHAPTER VIII 


CARE AND PRESERVATION 

or carrying out care and preservation of Artfflery equip- 
facOitj to acquaint themsk^ 
rtnf 1 * efficient observance and appii-* 

not onty ensure a high standard of serviceability 

’ or injury to personnel 

or spring' 
is ' therefore essential.:, ' ■ .. 


1 stores, must be 
contained in this Chaptei 
instructions will 3 ' - 

^ minimize the possibility of damage'to 

^cupeStoS"®sSrt''a?ir conneLd witPhyik 

recuperator.. Stnct adherence to the following instructions 

lUBKIOAOHOlf 

nr mif equipments have a number of 
or xMt cleaning and oiling are therefore 
Tnorough and frequent lubrication 
or wherever fresh lubricant : 

wiped or scraped off and the „ 

lubricating holes shcmfcTbe 

Sdtwi'’ T ® channel 

T?Kr,w lubricators and lubi 

^ ®crews should be 

oil onlv bp* °A mechanism and 
should be used, and no part is to be bm 

*' f bath-brick. 

P^*"® P“^ ^ t®ted for intercha 


moving parts liable to damage by'.dlrf-' 
necessary to preserve equipments. 

is anoIiVd Whenever 

clf sho^d, where practicable, first be 
■ P^!,.'^®^ tc distnbute the firesh lubricant. 

kept free from dirt to allow a free 
3> where possible, being cleaned out 
icating hole screws will be renewed. 

' bright so as to be readily seen. 

. ' t of carriages, etc., 

nished or polished with any gritty 

ageabiiity as soon as possible after 


IilBMCAlfS 

:NOTE.— The normal range of ambient (stiironndmg)' temperatees, is dem 
Fahrenheit, for varioas climatic conditions ^are : — ■ ^ 

Mormal, 110 to 40., CoM^ 40 to zero,. Snb-coli, zero to minus 60. 
ireasej, G J. 

•To, reduce wear on towing eyes and hooks, and in wheel hubs fitted with ball ■ 
and roller bearings. , .Must be diluted with 15 per cent, (by .weight) kerosene, burning, 
m„ co.id .or sub-cold climates. In very cold conditions- W,D. grease A will be used. 
If not available diluted G.S.' grease will be used, as stated. 

irease^ grapMted ■ 

For external screw threads on gun and screw threads of the recoil system, etc- 
To be diluted with kerosene, burning, in cold or sub-cold climates. 

Mineral jelf 

■ As a preservative generally. Should be warmed to facilitate application in ' cold 
or sub-cold climates. 

Mmeral, iely, tMmed with ■ C.70 oil 

Enclosed gears where pressure lubrication is not used, nor any other lubricant ■ 
specified. Must be diluted with kerosene, burning, in cold or sub-cold climates. 

Oil, grapMM -coneentrate ■ 

Gun slides or cradle guides having top oiler lubricators, or where an oil-can can be 
applied direct. Must be diluted with kerosene, burning, in cold or sub-cold climates. 

03, CJOO^or 11.800 with 10 per . cent, oil* grapMted, concentrate 

Gun slides or cradle guides having Tecalemit nipples. C.600 must be diluted 
with kerosene, burning, in cold or sub-cold climates, M.800 not being used. 

03, kerosene, burning 

Cleaning clogged o3 off gears, and for use in dfluting other lubricants for use in 
cold or sub-cold climates. 

Oil C.600 or M.800 

For forced feed lubrication and gear boxes. C.600 must be diluted with kerosene, 
burning, in cold climates, M.800 not being used. 

03, M.65 

For forced feed lubrication and gear boxes in sub-cold climates. Must be diluted 
with kerosene, burning, in temperatures below minus SO degrees Fahrenheit. 

03, C.70 

Cieanmg bright parts of guns and carriages, and for general purpose of lubrication. 
In cold climates “ A oil will be used. This o3 will be diluted with kerosene, burning, 
for temperatures below 20 degrees Fahrenheit. 

Oil, low-cold-test. No. 2 

Cleaning bright parts of guns and carriages, and for general puiposes of lubrication 
in cold and sub-cold climates. Must be dfiuted with W per cent, kerosene, burning, 
in temperatures below minus 40 degrees Fahrenheit. 

03, Acheson’s E.P. /L. 

For breech mechanisms. Must be dHuted with kerosene, burning, in cold or 
sub-cold climates. 

NOTES. — It should be understood that the ambient temperature does not 
necessarily define the temperature or working condition of the gear or parts to be 
serviced. The equipment, or parts of it, may be at quite different temperature 
from that of the air. 

Where kerosene is to be used as a diluent, the lower the range of temperature, 
the greater the proportion of kerosene nectary. Normally the proportion should 
not exceed 25 per cent. ^ ■ i > ^ 





'Wl 
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LIST OF LUBEICATOES AND LUBSICATING HOLES 
PEOVISIONAL 

(Plate 6) 


Position of lubricator 


Ho. of 
lubricators 


Shaft, actuating 


Hubs- CAEEIAGE 

Plates, cover, brake drum 
Plugs, oil . . . . 

Trail--^ “ , ** 

Bracket, trail eye 
Catch, locking, handspike 
Pins, axis, stay catch lever 

Pin, hinge, cradle clamp . . 
Traversing gear— 

Pivot bearing 

Shield— • • . . 

Pin, axis, sight port cover 
Clamp, cradle— 

Catch, retaining, plunger 
Pin, pawl, retaining catch 
Plunger, locking .. * . 

Gear, operating, brake— 

Brackets, carrying shaft 
Saddle—* 

Bracket, supporting, sight 
Cap squares . ’’ 

Pin, connecting, traversing gear ' 
Pmion, arc .. 

Pivot .. ** 

Shafts, elevating worm . , 

Sight — 

Arm, operating sight . , 

Bearing, spindle, driving worm 
Bracket, supporting, sight 
Block, adjusting . . . . [ ] 

Link, quadrant . . [ [ 

Pin, hinge, cross-levelling* 

Cradle — ® 

Guides — 

Upper . . 

Lower . . , , ] ] 

Segment — 

Bevel pinion 

Bevel wheel 
Gear, firing — 

Pin, axis, firing lever 
Plunger, firing 


Reference Ho. 
on chart 


'7, 8 
9 to II 
12, 13 
14 


22 

■23, 24' 

25 

26 
27 

28 to 30 


38 to 43 
44 to 49 
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m s? AETILLBEY TBMLEE 
(Fig. ' 92) ' 


Fig. 92 (2) 

Points indicated tln;is are to be lubricated by No. 11 lubricating can. 

SPEED LIMITS 

The speed of vehicles will be referred to as : — 

1. Speed — this being the average speed over a route including the time spent 
<liiring halts, and is expressed as miles in the hour fm.i.h.}. 

2. Cruising speed — this being the speed indicated on an accurate speedometer 
over open section of the road to maintain the average speed in 1, and is expressed 
as miles per hour (m.p.h.). 

To avoid damage to equipments of mechanized units, when travelling on good 
roads, the authorized maximum speed shown hereunder must on no account be 
exceeded. 

Field carriages and trailers fitted with pneumatic-tjnred wheels — ,■ - ^ f' 

Maximum cruising speed (m.D.h.) .. 


Position of lubricator 


No. of 1 

i lubricators ' 

Hefereiice No 
cm chart 

Gear, operating, brake — 

" Brackets, cross-shaft — ^ , , 

, Centre .... . . . - ■ . - ■ . . 


; ■ i 

1 

1 1 

1 

■. OS' ■ ■...•■■ .. .. ' - ■ .. 


i i 

, 9 " 

■ Near . . . . . ■ ' . . 

. . i . . 

i ! 

ti ■ 

Bracket, securing, lubricating tubes , . 


1 i 

"• .. 4 

Le¥er, hand ' ■ . . 


■■ 1 ■ j 

.j* 

Perch — 

Bracket, securing, grease tube . . 


'■ 2 ■ . ' i 

d, 7 

Drawbar — 

Sleeve, plunger limiting rotation 


■ - I '! 


Pin, buffer spring' 

. , . . . . 

i f 

y 

Hook, towing attachment, No. 8 


1 

io 

Hub, wheel, anti-friction, detachable Nos. 2 and 24 — 

Plates, cover, brake drum '. . . . . . . . " . . . ] 

2 

11 , 12 

Pings, oil . . . . . . . . . . 


1 ■ 2 ! 

Hi. U 


LUBRICATION CHARI 











mdffierent roads or across country will be at tbe discrptinn ^ xt 

awSJnedtS' '°”“s “>' “I™”- tut must uot esced tte 


TO £®ATE FOE TEANSPOETATIOSf 
for taSpoSn l^LTofS,“u£rS 

uSSeS.'*™'*®* stan<krdSe'’SlWh pM* 

a Jkbt”"’" '’“‘I’”'”'* ■' » t"™™ of 8 ; 10 meu i, 

3. Tools reamred for stripping and assembling:— 


Drifts, brass 
Hammers . , , . 

Handspikes, lifting 6-feet or 7-feVt 
Pliers, sidecutting 
Salvagees or r<?pe slings . . 
Spanners — 

Adjustable, 11-incb .. . 

Adjustable, 15-inch .. 

Double-ended, l-inch x i^-inch 
Double-ended, |-inchxff;-inch 
Double-ended, frinchx -inch 

Screwdrivers, 9~inch 
Wheel brace 


1 

1 

3 

pairs I 

■ ^ 2 


These spanners form part 
^ of the contents of ‘Thests 

tool fiUed," FITTERS. 
M./T., R.A. and R.A.C. 


4. Lifting tackle required : — 

ii4“ hiS •-= -0 ‘"t 

^ ,0 a^ume the gp„ aud credit muat be htmdled as separate 

gei andJaA,™ m^faSaslho™ hd^ S' If'* ■???“ » «■' 

bOT, which in turm are bolfed to the two ontL bear^f „me“c£2“ *° 

the name implies. eraSt^ shiSd%nd fiAi^piatS.^*’*^””' “ 

6. Contents of Box, sight, gear 



Part No. 

1 ' ^'1 

i 

FL 5484 


FL67A 

;l f-li .| 

W, 4;>;' 

I'f 1 

PL 221 A 


FL 2415 

1 i :■ 

,S ?; i- 

FL 3871 
FL72A 


Or^mce. Q.F., 25-pr., Mark II— 

Body — 

Brake, recoil, muzzle— 

Brake 

Breech mechanism — 

Case, striker, A . . 
or 

Case, striker, B . . 

Block, breech. A-— 

Bracket, intermediate cockine lever 
or 

Block, breech, B— 

Bracket, intermediate cocking lever 
Laver, cocking, intermediate 


lilf 
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(h) Pass the short steel rod provided through cross piece 3/15; over the 
ends of the rod fit the shield stay brackets and four 4i-lb. pick heads, one 
stay and two pick heads on each side of the cross piece. _ 

(t') Pass tie rods through cross pieces Nos. 5 /13 and 6/14, fitting steel packing 

plates to the ends of the rods and tightening securely. _ 

(w) Wrap paralleloscope and stands in the gun overall cover, lasn together and 

place the parcel so made outside the rake-shaped packing piece ^for the wheel 

hubs. j j 

Place, in position, on the. outside of the crate, the two screwed wood 
retaining battens. These should fit snugly against the paralleloscope parcel. 

' (a') .Cut-off ge.ar actuating rod, aiming posts, shovels and pick helves are bundled 
together and lashed to the axle. 

(y) The sighting gear box should now he packed with the stores detailed in page 

" 250.' " ■ .• .. ' . . ' 

(S') The spare parts box is strapped on top of the tool box, which travels in its 
normal position on the trail. No. 1 L oil cans and the two handspikes also 
travel in their normal positions. 

NOTE.— Great care should be taken to replace all nuts, bolts, split pins, spring 
and tab washers in their correct positions wherever possible, to avoid loss and 
damage due to incorrect assembhn 

9. To crate — platform and shield 

(t'i) The crate for platform and shield consists of two rectangular frames fitting 
one above the other with a distance piece at each corner. Ihe lower frame is 
slotted to receive projections on shield and platform.^ 

(/>) The brackets spare parts box and brackets securing No. 7 dial sight case are 
removed' from the shield and secured by screws to the lower frame. 

(c) The shield is placed in position on the lower frame and on top of the shield 
the platform is fitted. 

(i) The upper frame is now placed on top of the platform and the corner distance 
pieces bolted on. 

(e) Covers and drag ropes are rolled into a bundle and lashed into the central 
opening of the shield. 

12. To uncrate — gun and carriage 

(i) Unstrap and remove the spare parts box and tool box from the trail. Thcbe 
are readilv accessible. 

(ii) Rennove the lid of the wooden packing case mounted at the trail eye end o. 
the crate and empty the case of the stores carried in the case. 

(iii) Remove the battens to which gun covers and paralleloscopes are secured. 
Remove paralleloscopes and stands. 

(iv) Remove shovels, helves pick, aiming posts and cut off actuating rod. 

. (v) Remove ^jickaxe heads and shield stays from cross stays 3/15. 

(vi) Unbolt bars securing wheel hubs and remove wheel hubs, hub packing 
piece and packing piece over gun securing band. 

(vii) Remove the nuts from the long retaining rods passing through cross stays 

5/13 and 3/15. , . 

(viii) Un-nut the U-brackets securing the axle to cross stays o/i3 and 5/io 

and lower the axle on to the trail. 

NOTE —One end of the axle will rest on the left trunnion of the cradle. It is 
advisable to protect this trunnion with rag. 

(ix) It is now necessary to dismantle the crate, ^ ^ lo 

Remove the whole of the top structure with uprights numbered 1 /2, o/b, / /8 
11 /12, 13/14, 17 /18„ leaving in position the base of the crate, uprights 3/4, 15 /lb 
and the cross stays 4/16, 6 /14, 9 /lO. 

The superstructure is secured to the base of the crate by angle brackets. 
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To" remove the siiperstnictnre 

(a) Upright l' /2“17 ’18, remove the nuts and bolts from, the vertical arms 
of the. base angle brackets. 

■■ (h) Upright 3/4-15 J 6, remove the lower two of the three upper bolts. 

{c} Upright 5/6-! 3^ 14, remove the nuts from, the two base bolts, remove 
the lowest one of the bolts in the vertical part of the lower angle 
bracket. 

(i) Upright 7 /8-11 /12, remove the nuts from the two base bolts. 

The superstructure of the crate can now be lifted and carried clear of the 
equipment. 

(x) Remove the axle.,, 

■ (xi) Remove the brake actuating rod from insid.e the trail. 

(xii) Remove the clamping blocks at muzzle and .breech. 

(xiii) If a' L.A.I), with lifting gear is available, arrange slings about the piece and 
cradle and lift the piece and cradle together clear of the trail. 

(xiv) Lift the rear end of the trail and remove the wheels from' under tiie trail. 

(xv) . Assemble the hubs, wheels, axle and brake gear. 

(xvi) Lift the front end of the trail and run the a.xle into /position, nut up axle 
securing bolts. 

' (xvii) Run tra.,il clear of crate., 

.(xviii) Re.moveTniniiion capsquares and lower cradle into position, replace and 
nut Up the capsquares. . / o ^ ^ 

(xix) Reverse traversing gear hand wheel to operating position, m.oiint mte.r- 
mediate cocking lever, and firing mechanism. 

.(xx) Mount sighting and parallel motion gears. _ . 

(xxi) If no L.,A.D."is available, to lift gun and cradle then they must be lifted 
individually, using handspikes and slings as necessar3n 

(xxii) Remove gun securing band and the ket'S-from the rear end ,of the piece. 

' ,(xxiii) Put a handspike in the muzzle and passV sling under .the breech,, end of' the 
. piece'; pass, a .handspike through the, sling, v 

(xxiv) Ease the 'piece to the rear,, i.e. breech .leading, until the block can be 
lowered. ,' ■ 

' (,xxv) Open the breech, insert a handspike and carr^^ the. piece clear. 

(xxvi) Fit slings about the ends of the cradle, pass handspikes through the sli.iigs 
^ ^ and lift the cradle clear. . ■ 

, , (xxvii) Now proceed as in paras, .xiv, xv, xvi, xvii .and xviii. 

(xxviii) Mount the piece on 'the cradle and replace locking keys and gun securing 
band. 

(xxix) Reverse traversing hand wheel to operating position. 

(xxx) Mount .sighting and parallel motion gears. 

To nncrate — platform and shield 

^ (i) Remove covers and dragropes from the crate. 

(ii) Remove screws securing bracket spdre parts box and brackets securing No. 7 
dial sight casc'. 

(iii) Remove bolts from the four uprights of the shield and platform crate. 

! (iv) Remove shield and platform from crate and mount them on the equipment. 

' DraENSIONS AND PAETICTOAES FOE STOWAGE 

Crate, main (including Box, sight gear) 

Length Width Depth Weight . Cub. capacity 

; 11 ft. 01 in. 4 ft. 4^ in. 3 ft. 0 in. 1 ton 18 cwt. 143-5 cub. ft. 

4 Crate, shield and firing platform 

Width Depth Weight 

4 ft. 5 in. 1 ft. 5 in. 4 cwt. 



Length 
6 ft. 4 in. 
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■ The equipment consists of a 25-pr. field gun mounted in the- fighting compartment 
of a Ram tank chassis. The majority of the parts comprising the gun and niounting 
are identical with those of the wheeled equipment. The main differences are dealt 
with in the succeeding paragraphs. 

The saddle supporting bracket (Fig. 95) is in the form of a T-shaped bolster' 
welded to and 'forming part of the carrier. The stem of the T is displaced 6 inches 
to the left of the centre line of the vehicle, leaving room for the driver’s compartment; 
on the right. A bearing, bushed at the top and bottom:, is provided in. the stem. to 
take the, 'pintle of the saddle. The weight of the equipment is -taken .on the flange' 
of the upper bush. Vertical movement is preve'nted by a nut and lock -nut screwed 
to the lower end of the pintle and adjusted to bear .lightly against a flange of the 
lower bush. ' . , 

A traversing rack is secured to the left side of the bolster stem and a cradle clamp 
is hinged in brackets on the upper side. , A traversing indicator scale is located between 
the cradle clamp brackets. 

The saddle (Fig. 95) has a pintle of large diameter which pivots in the bearing 
of the saddle supporting bracket. It can be traversed through 40 degrees, i.e. 16 
degrees right and 25 degrees left. 

Traverse is limited by a stop, bolted to the front face of the saddle transom, 
engaging stop lugs on the supporting bracket. 

A trave,rsmg indicator reader is 'attached to the -rear of the saddle -to -work in 
conjunction witii the scale on the supporting bracket. 

Trunnion bearings for the cradle are provided on the upper part of the saddle 
si-de frames, - 

A stop, on the rear sloping surface of the saddle transom, contacts the cradle and 
limits elevating to 40 degrees.^ A depression stop on the front of the transom contacts 
the cradle and limits depression to 9 degrees. 

Two curved steel brackets, secured to the saddle in front of the trunnion bearings, 
carry curved |-inch armour shields. 

Extensions of the left side frame of the saddle are prepared to take the ele^'ating 
gear and the sight supporting bracket. 

A layer’s seat extends to the rear from this point and traverses with the gun. 

The traversing gear (Fig. 96) is bolted to the left side frame of the saddle and 
comprises a hand wheel with shaft, worm, worm wheel, rack pinion shaft and rack 
pinion. 

The traversing rack is secured to the saddle supporting bracket. The hand wheel 
shaft with worm 'is carried in three ball bearings and the rack pinion shaft is carried 
in two bearings. The latter are supported in an eccentric slee\'e which can be rotated 
to adjust backlash between the worm and worm wheel. The complete traversing 
gear assembly is adjustable horizontally on a machined pad on the side frame of the 
saddle. 


CHAPTER. IX 


ORDXAHCE, S.P, 25^PR., C MARK H 


IN 

MOUHTIIG, S.F. 25-PR., 0 MARK I 
.ON 

CARRIER, RAM, S.P. 25-PE., MARK I 


DESCEimOH 



The cradle is fitted with a bracket on the right just in rear of the front cap, to 
carry the recoil adjusting gear, and a bracket to engage the cradle clamp is fitted 
on the under side at the rear. 

The recoil adjusting gear (Fig. 97) consists of a short, screw-threaded rod with 
forked end and two nuts. The forked end is pinned to the actuating lever of the cut- 
off gear segments and the nuts are on either side of an angle piece of the recoil adjusting 
gear bracket, through which the screw-threaded rod passes. The length of recoil 
required can thus be set and the gear locked. 
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TRAVERSING GEAR. 

Worm. /Worm wheel. 


Saddia. 

Hand wheel. 



Rack pinion. 

Rack pinion shaft! Saddle supporting bracket. 


Fig. 96 . 

With this equipment the length of recoil must never be allowed to exceed 20 
inchesln order to eLure adequate clearance at all times. An easy method is proc ided 

to determine if the length of recoil is being kept within this limit. 

As the niece recoils, black, white and red painted stripes 1 inch wide are dis'closed 
on 4e rtKnd top right side of the recoil block. The length is indicated by the 
Colour ofAe stripe which appears at the rear end of the saddle as follows .- 

Black indicating 18 inches to 19 inches recoil. 

White indicating 19 inches to 20 inches recoil. 

Red indicating 20 inches to 21 inches recoil. 

The red stripes should not appear. 

The ammunition for the gun is carried in bins at the rear and under the floor 
plates of the fighting compartment and consists of 
112 cartridges. 

87 H.£. and;'or smoke projectiles. 

18 A-P. projectiles. 

A No. 19 wireless set is housed in the left rear corner of the fighting compartment 
and provides for intercommunication as well as transmitting and receni g. 

The sighting gear is identical with that used on the Mark I field carriage and similar 
tests will be applied, except as follows 

To test and adiust the range scale gear. 

■ To test and adjust the No. 41 telescope. 

Details of these two tests .will be published later. 




mSCELLANEOUS DATA 


Depression (maxiinum) 

Dimensions, complete equipment- 
Length (maximum) 

Width 

Height 

Track centres 
Width of tracks * . 

Ground clearance 

Elevation (maximum) 

Recoil (must not exceed) 

Traverse — 

Left 

Right 

Weight fully equipped (approx.) 
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This equipment consists of a • 25 -pr. held gun m a mountirii,. tnai is conidintu 
in a shield forming a fixed turret on the upper surface of the hull of a alentme tank. 
The ammunition r and aU components required for the service of the weapon are 
conveniently stowed inside the turret, so that the complete equipment is self-propelled 

and self-contained. 

MOUNTING 

The mounting can be traversed for 4 degrees on each side of the centre and elevated 
from a depression angle of 5 degrees to 15| degrees of elevation. The gun c.p be fired 
up to a maximum elevation of 15 degrees. The mounting ^ consists principal^ of a 
saddle supporting bracket, a saddle, the traversing, elevating and 
cradle containing the recoil cylinder which carries the gun, and the sights, all oi wiiich, 
with the exception of the saddle supporting bracket, are generally similar to those 
on the Mark I field carriage. The main differences are described hereaiter. 


lagona 

strut. 


SADDLE SUPPORTING BRACKET. 


Fig. 99 

The front portion of the saddle supporting bracket is seen 
of the carrier,, a little in rear of the driver’s compartment, v 
through an inner extension of each side piece and the plat 


bolts are equally disposed to the right and left of the hole for the saddle pivot and are 
spot welded in position. 

The rear transom is bolted and welded to a diagonal stmt which is in turn 
connected to a lower transverse stnit that is screwed to the side plates of the carrier 
hull. A gusset, interposed between the rear transom and the diagonal strut, is welded 
and bolted to both. It is also bolted to the inner extensions of the side pieces and 
welded on each side to one of the plates of the carrier, thus bracing the sapportins 
bracket and also forming part of an upper deck on each side at the forward end of the 
gun house. Two large circular holes through the gusset give access to the keep pin 
and nut of the saddle pivot, while similar holes through the rear transom give access 
to the interior of the supporting bracket. 

A brass bearing strip, to reduce friction between the saddle and its supporting 
bracket, is riveted to the upper surface of each side piece, the strips extending from 
.near the front end to the position of the rear transom. A guide for the saddle clip, 
lined with bronze, is riveted near the rear end of each of the side pieces which are 
here stiffened internally. A bracket for the traversing gear pivot is secured to the 
left side piece below the position of the saddle pivot bracket. 

CRADLE CLAMP 

The cradle clamp secure.s the cradle to the saddle supporting bracket for travelling. 
It also serves as an elevation stop and consists of a diagonal stay that is bolted to the 
inner surface of each side piece of the saddle supporting bracket in rear of the 
brackets for the saddle clips. The clamp is provided with a pivoted locating piece 
and a screw with a wing head. The latter screws into a toe projecting downward 
from the rear end of the cradle when the gun is at an angle of 15| degrees of elevation. 

CRADLE 

The cradle differs in the following minor particulars from those fitted to field 
carriages. The locking toe for the cradle clamp is screw-threaded internally, while 
the recoil strip, which on this equipment is graduated in inches from 10 to 24, is 
attached to the upper surface of the right guide.. The recoil system has no cut-off 
gear and the front cap is therefore of a slightly different design. A 30-lb. counter- 
weight of cast-iron is attached to the cradle, in front of the cradle clamp, to compen- 
sate for the weight of the front mantlet shield. 













EEGOIL SYSTEM .. 

The recoil system is similar to that of the field carriage. The normal workinsr 
recoil with this equipment should not exceed 19 inches. There is no need to investi- 
gate short recoils unless the}-" fall below 1 inches. 




SHIELD 

The shield, of armour plate, forms the turret of the carrier and totally encloses 
the equipment and the gun detachment, with the exception of the major portion of 
the cradle, and the chase of the gun which protrude to the front through a port. 

The main body of the structure is formed of the, front and side plates which are 
welded together and form one piece. This portion is bolted -to the top of the carrier 
hull, from inside the turret, through the medium of angle pieces at the front, a channel 
plate at the rear, and bottom plates and joint strips at the sides ; the bottom plates 
forming inner extensions at the bottom of the shield. 

The shield is provided at the rear with a large door in halves which can be closed 
and secured from inside or outside the turret, and can also be fastened in the open 
position. The left half of the door is provided externally ^Yith a container carrying 
five water cans, the cans being secured with straps. The front of the shield has three 
apertures which form ports for the gun and cradle, the sighting telescope, and the 
dial sight. 
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The gun and cradle port is so dimensioned that the gun can be elevated and 
traversed to the' full extent permitted. This port, is closed with a mantlet shield 
that is positioned by four guide brackets on the front exterior of the main body. It is 
supported on the cradle, by which it is raised as the gun is elevated. It lowers under 
its own weight as the gun is depressed and moves with the cradle when the gun is 
traversed, so covering the port at all angles of elevation and traverse. 



Fig. 100 


The telescope sighting port is on the left of the gun port. " It is closed by an inner 
sliding shield which can be secured in the open and closed positions by means of a 
T-handled screw. 
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Above the telescope port is a rectangular aperture for the dial sight, which is 
dosed with an outer hinged shield. This shield is provided with a quadrant and a 

wing bolt so that the extent of the aperture may be varied as reqaircxi. 

The roof of the shield is bolted to angle plates that are ri\'eted to. the interior of 
the main body near the top, the nuts, with spring washers, . being inside the turret. 
An angle plate is rk^eted close to the rear edge of the roof to form^ an upper stop for 
the halves of the door when closed. A large rectangular aperture in the left 
half of the roof, near the front, is closed with an externarsliding door. This door is 
provided with four rollers, to facilitate movement, and can be^ecured in the open 
or closed position by means of spring-loaded catches affixed to the inside surface of 
the roof. ■ An extension piece for the sight carrier is provided with the equipriient 
in order that the dial sight ma.y be used through the roof aperture. Two large circular 
holes, are provided through the roof in rear of the large aperture, to receive an elec- 
tricaily-operated extracting fan, for ventilating the turret, and a No. 3 tank periscope. 
The former is a little left of the middle line and the other on the right of it and nearer 
the front. The roof is further prepared near the right' side to receive the “ A and 
B '' aerials of the wireless set, and has a sighting vane mounted externally in front, 
of the periscope. 

Various fittings, for the carriage of the following items, are secured to the inner 
surface of the shield. Sighting telescope, dial sight, field and sight clinometers, 
sight illuminating apparatus, spare prisms for commander’s periscope, dial sight 
extension piece, piasaba and wool cleaners, zero line reading plate, toolbox, radio set 
and connected stores, fuze key, breech, gears, muzzle and sight covers. 

A base plate, for the air pump used in conjunction with the recuperator, is secured 
to the upper surface of the carrier immediatety in rear of the turret doors, brackets 
for the aiming posts are provided on the left side of the carrier outside the turret, 
while a bracket for a tetrachloride extinguisher is secured to the inner surface of the 
left half door. ■ . _ 

The a mmu nition for the gun, consisting of 32 complete rounds, is carried in various 
fixtures which are conveniently disposed about the interior of the turret. Attached 
to the inner surface of the shield on the left side are two projectile bins, the upper 
containing eleven A.P. shot and the lower eight H.E. shell. In rear of these are two 
further bins, one above the other, each containing five cartridges. The upper projec- 
tile bin carries a grab handle for the convenience of the detachment, while brackets 
for the rammer are provided on the cartridge bins. ' 

A bin containing 13 H.E. shell is situated immediately below the wireless set 
on the right side and in rear of this bin are two other bins, one above the other, each 
containing three cartridges. In front of the upper of these is still another bin, con- 
taining four cartridges, to which a grab handle is affixed similar to that on the left 
side. A triangular box, with a hinged lid, containing 24 ether starting capsules, 
is welded to the projectile bin on this side. The remaining 12 cartridges are contained 
in a metal box, having a removable lid, which is secured to the floor of the turret 
immediatelv in the rear of the breech of the gun. All of the cartridge containers are 
provided with felt packing pieces resembling large washers, one packing piece for 
each cartridge. 

A metal platform, or gunneVs deck, is situated on each side of the cartridge 
box. These platforms are at a higher level than the lid of the box and are secured 
to the carrier through the medium of stays and brackets. The spare parts box is 
secured with straps to the upper surface of ‘the right platform, and on the right of the 
box are a pair of rifle clips. Underneath this platform are two metal containers, 
each provided with strap fastenings, one to receive the first aid cabinet and the other 
which is divided into two compartments, to contain haversacks. 

Two tip-up, leather-covered seats, each provided with a leg-guard, are situated 
just inside the turret door, one above each of the gunner^s decks. Leather-covered 
pads are secured to the roof and half doors immediately above and in rear of the seats. 
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The seat on the right, for the gun commander, is adjacent to the periscope, which 
has a white bearing ring that is graduated in degrees from 0 to 360, the 10 degree 
lines being in RED and the remaining markings in BLACK. The periscope provides 
an all-round field of view, can be freely turned and rotated vertically, and is provided 
with two clamping screws to lock it at any bearing and attainable angle of elevation. 
It is provided with lubricators, carries a bracket to receive the hand micropliorie 
attached to the headgear receiver of the wireless set, and has a radio control box in 
its, immediate vicinity. 

The seat on the left, for the loader, is situated in rear of a chair for the gun layer, 
which has a leather-covered seat and back-rest. This chair pivots in a bracket 
bolted to the hull, can be turned, adjusted for height, and clamped in the desired 
position. 

A removable chute is fitted immediately in rear of the breech, and above the 
cartridge box, at a suitable angle to convey the ejected cartridge case into the lowest 
part of the turret, in rear of the driving compartment. (The chute can be lowered 
and stowed clear of the breech when the. gun is in the travelling position.) 

A festoon electric lamp is provided near the front on each side of the turret. 
These lamps have individual switches and are controlled by a master switch on the 
left side in the driver's compartment of the carrier. 

Biamim 

The sighting gear is identical with that used on the. Mark I carriage and, with 
the following exceptions, the same tests and adjustments are applicable. 

Test 5 (a) is to be done at an elevation of 10 degrees, and the procedure detailed 
in sub-paragraphs {j) and (^) should be modified to that extent. 

Test 5 (b) is to be complied with from (a) to (e) inclusive, the remainder of the 
procedure being disregarded. If the error with the gun laved at 10 degrees of elevation 
exceeds 5 minutes, the sight must he adjusted by an artificer. “ 

The sight testing target,, for use with this equipment, is depicted in Fig. iOl. 
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mSCELIiANEOUS -DATA 

Complete e<iuipment — 

Depression — ^maximum angle obtainable with carrier horizontal 
Dimensions — 

Height from ground level to — 

Centre of trunnions .. 

Top of shield, aerial protection block . . . . 

Length overall . . . . . . . . .... 

Width— 

Shield 

Overall . . . . . . . . . . . . . . 

Shipping ...... 

Elevation — maximum'angle obtainable]]with carrier horizontal— 

Firing .. . . 

Travelling .. .. •• •• •• •• 

Trunnion pull .. .. . . . , . . . . .. 

Weight — 

Laden, without crew .. . * . . .. 

Shipping . . . . . . ... . . . . 

Carrier and turret (without gun) — 

Dimensions — ^shipping .. .. .. •• •• •• •• 796 cu, ft. 

Mounting — 

Recoil — 

Normal working — maximum . . .. .. .. . . 20 in. 

^Minimum at which investigation of cause is necessary . . . , 16 in. 

Traverse — 

I.eft of a centre line .. .. .. .. .. .. .. 4 degrees. 

Right of a centre line ...... . . , . . , 4 degrees. 

Total .. .. .. ' . .. .. .. .. 8 degrees. 


. . 5 degrees. 


6 ft. 6-175 in. 
9 ft. 0-75 in. 
18 ft. 2 in. 


6 ft. 6 in. 

8 ft. 7-5 in. 

1,420 cu. ft. 

15 degrees. 

15-5 degrees. 

9 tons. 

17 tons 3 cwt. 1 qr. 8 lb, 
35 tons 20 cu. ft. 


(3405.) 70741). \Vt. i0f>nf^-K54. 32,500 10/44. A., P. a- S., Ltd. 428. 
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